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HOTPOINT, INC., MAKE IMPORTANT SAVINGS 
In ~Gontrolled-Air-Power™ Drilling & Tapping Operations 


Cuts labor cost from 33-6/10c to 
7-3/10c each in drilling and tapping 
a heavy cast iron ring 


em makers of the famous HOTPOINT appliances 
watch costs as carefully as they guard quality. 
They pay particular attention to “second operation 
machining” for here they know substantial cost 
savings can be made. 

Tool room ingenuity, coupled with Bellows “Con- 
trolled-Air-Power” Devices, have paid big dividends 
at HOTPOINT. Take, for instance, the set-up shown 
above. This special machine, built in their own tool 
room, combines two standard drill press heads, two 
Bellows electrically controlled drill press feeds and 
an electrically controlled Bellows Rotary Feed Table. 
It cut labor costs in drilling and tapping 8-14” holes 
in a 25+ cast iron ring more than 70%. 

The story is typical of the experiences of thousands 
of manufacturers, large and small, in all lines of 
industry. No matter what you make, chances are 
Bellows “Controlled-Air-Power” Devices can help 


If you'd like a copy of the Foto Facts File you make it quicker — at at less cost. 
describing this operation at HOTPOINT, 
INC., write The Bellows Co., Dept, TP-153 


Akron 9, Obio. Ask for Foto Facts File The Bellows Co. 


FP-51-622, 
AKRON, OHIO 


1387 
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TOOLING and PRODUCTION’S great appeal is to those men who operate the plants 
and divisions of industry, their production departments and their toolrooms. It is 
they who collectively are charged with the resp ibility of facturing their 
companies’ products precisely, efficiently and profitably. 


They have the influence that enables them to adopt the ideas and the processes which 
TOOLING and PRODUCTION describes in every issue AND the authority to recom- 
mend, to specify and/or to buy everything that may be needed to reduce costs, 
increase production or improve quality. These men for whom, each month, our editors 
seek out or write TOOLING and PRODUCTION’s meticulously accurate stories of 
“Know-How” and “Tell-How are T & P’s exclusive Cycle of Buying Influence (CBI) 
in their plants. 

Every copy is directed to these men by name, by title and by company address. 
Please see our CCA verification. 

U. S. rate of subscription for schools, libraries and individuals other than above, is 
$6.50 per year. Foreign subscription is $10.00 per year, and single copies are $.75. 
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Special Retainer Plates wit 


Gain time in die construction, plus all the 
advantages of standardized R-B features, 
where close spacing of punches is neces- 
sary and standard individual R-B retainer 
plates cannot be used—R-B will make spe- 
cial retainer plates holding multiple punches 


and die buttons to your exact specifications. 





sere 





et 


Standardized R-B ball locks are built into 
each special retainer to provide punches 
and die buttons with the same radial align- 
ment, vertical locking and speed of in- 


sertion or removal obtained with standard 





R-B retainers. 


RICHARD BROTHERS DIVISION 
ALLIED PRODUCTS CORPORATION 
DEPT. 69 @ 12635 BURT ROAD e@ DETROIT 23, MICH. @ 

BROTHERS 


RICHARD 


Please send me additional information. 





NAME : : : ____ TITLE 


COMPANY 


ADDRESS 


CITY — a STATE 





——— 


SEE ADVERTISERS INDEX, BACK OF BOOK, FOR INFORM-A-GRAM KEY NUMBERS 















times 
as fast... 







with this 
CINCINNATI 


team 


Photographs courtesy of the Keco Industries, 
Cincinaati 25, Ohio 


The floor-to-floor time consumed in shearing and forming 
panels for air-conditioning units, was cut from 12 
minutes to 4 minutes at Keco Industries, using a 
Cincinnati Brake and a Cincinnati Shear. Cooling towers for portable air conditioning units 





Accuracy and rapid handling effected these savings. 


In your shop, there may be opportunity for real costs 
reductions. Investigate Cincinnati Shears and Cincin- 
nati Press Brakes. 


Write for Cincinnati Shear Catalog S-6 and Cincinnati 
Brake Catalog B-3. 


THE CINCINNATI SHAPER CO. 


CINCINNATI 25, OHIO, U.S.A. SHAPERS ¢ SHEARS « BRAKES 
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Use UNBRAKO Dowel Pins as 
plug gages in various pro- 
duction operations, as guide 
pins, as stops, as wrist pins, 
hinges and shafts. 








As fasteners for laminated 
sections, machine parts. As 
roller bearings in casters, 
truck wheels, etc. 





As position locators on index- 
ing machines, for aligning 


UNBRAKO PREC.SION-GROUND AILOY STEEL DOWEL PINS core hardness; 150,000 psiaverage single shear strength; parts, as feeler gages in as- 
feature the following: formed ends which won't chip; +0.0001"’ diameter tolerance; 2 standards—blue label sembly work, as valves and 
60-62 Rockwell "C” Scale surface hardness; 6 micro- pins, .0002"’ oversize for nominal press fit requirements valve plungers on hydraulic 
inch maximum surface finish; 50-54 Rockwell "C” Scale and red label pins, .001'’ oversize for use as repair pins. equipment. 


See your distributor for Unsrako standards 


You save time and money ordering UNBRAKO socket 
screw products from your UNBRAKO industrial distrib- 
utor. He has a complete stock, offers excellent service 
and prompt deliveries. Write for UNBRAKOo Standards. 
SPS, Jenkintown 36, Pa. 


UNBRAKO SOCKET SCREW DIVISION | Sps | 
| ° $ | 





Write for UNBRAKO Standards 






JENKINTOWN PENNSYLVANIA 
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DIAL FOR ACCURATE 


High Speed Inspection 


Sialic When your production must be held to close toler- 
Readings to ances there’s a Tumico Dial Indicator gage that will 
niin make high speed, accurate inspections. High visibility 
dials give instant and accurate readings. Our complete 
and diversified line may provide exactly the right type 
of dial indicator gage to best speed and insure accurate 





1” Range inspe ctions. 
Dial Indica- : . | 
tor. Adept Let our engineers examine your product inspection 
rag problem. Write for new catalog showing additional 
ings to 

1/10,000th. models. 





DIAL FOR ACCURATE 


High Frequency Checking 


“Quality Control” of production lines can often be 


' 7 Range improved and speeded up by frequent spot checking 
soc. iene with Tumico Dial Indicator hand and bench gages. 
petag: High visibility assures quick, accurate readings to check 
1 000%, vital production points. 


Our production engineering department may be able 
to help you. Write us your problem. Our recommenda- 
tions and complete catalog showing gages not illustrated 
will be sent promptly. 


ae - Tu M [ C 0 oN ssaapene 


ness Gage 
with 1 TUBULAR MICROMETER CO., Box 50, St. James, Minnesota 
Throat Depth. 
Readings to 

1/1000th. 





Dial Bore Depth Gage. Range from 2” to 6” 
in 10” Bore Depth in 5/10,000ths. 








Lever Action 
Hand Thick- 
ness Gage 
with 4” 
Throat Depth. 
Readings to 
1/1000th. 





FOR PRODUCT INFORMATION USE CONVENIENT INFORM-A-GRAM CARD 











of the superiority of 


| Desegatized 
» 700/ Steels 


“Mr. Big”- being completely free of harmful carbide segre- 
gation is proof that a positive control exists for eliminating 


segregation. 








“Mr. Big” could not be produced to the same high quality 
standards by any process other than the “DESEGATIZED” 


process. 


To tool and die steel users “DESEGATIZED” means greater 
machinability . . . extra toughness . . . more uniform response 


to heat treatment... in short, a better tool or die. 


““Mr. Big” is the largest perfect bar 
of high speed steel ever produced 
...-10 inches in diameter...9 
feet 6 inches long... and weighs 
> approximately 2600 pounds. 








General Office and Plant: Latrobe, Pa. Sigal COMPANY 


BRANCH OFFICES AND WAREHOUSES IN ALL PRINCIPAL CITIES 
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MASTER COLLETS AND FEED FINGERS 


For Progressive Screw Machine Plants 


The Only MASTER COLLET 
With No Work Pressure 
on the Screw. 


Pads Cannot Work Loose 
HARDINGE Style “B” Master Feed Fingers and Pads No Screws No Pins 


i 


P id 





Pads interchange with Masters for different makes of 
machines having the same capacity. 


Write for descriptive Bulletins. 


HARDINGE Master Feed Fingers with Adjustable Tension - provide 
tension change to suit varying requirements. 


To decrease tension, turn sleeve 


eT eel 


‘ Bronze Pads Steel Pads Cast Iron Pads 


To increase tension, turn sleeve 


HARDINGE BROTHERS, INC., ELMIRA, N. Y. 
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teamed precision 


of die and 






PRODUCTO 
DIE SET 


makes this 
intricate 
job 


possible 


HE fuse terminal, shown below, is produced 


by the Federal Electric Products Co. for use 
in their Noark front operated safety switch. A Producto 
Die Set was selected to maintain the precise production of a top 


quality die at high speed operation. 


Material is half hard 3/32” copper (Rockwell 30-40 B scale), automatically 
fed to a Niagara 40 ton press. The progressive die stations 

are 1) pierce and stamp, 2) notch, 3) lance and emboss, 4) form 

5) finish form. Die is held to extremely close tolerances. Production: 
4000 pieces (1-3/16” x 2-1/8”) per hour, 70,000 between grinds. 


Today’s production calls more than ever for quality control . . . 
which, in die work, necessitates the best in die sets. 


Call for Producto . .. and be sure! 


UT PRODUCTO MACHINE COMPANY 
970 HOUSATONIC AVENUE 
BRIDGEPORT 1, CONNECTICUT 








I1PDS2 
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A LwCst- PORTABLE 7 = 


° ; a Heat localized exact- 
nh uction , surfaces, cut- | 


HEATING UNIT 










of fer. 
fous and non. 
ferrous metals 
ine ther graph. 
t@ OF ceramic 
e — AND — . This versatile unit is priced so low that every shop ie | 
iently operated on ° . — 
pee pa Lt a ame may now take advantage of modern induction heat- 
ing necessary. ing techniques to improve quality and to increase 
© ECONOMICAL OPERATION production. Its simplicity of operation eliminates the 


No special power installa- need for skilled personnel. 
tion required. Operates on 


Complete unit with line 
110 volts, 60 or 50 cycle 


‘i . ti il. 
Shive ab wale Gaus Santen The Lepel Model 2 KW will meet the requirements ETE SEF ae eal 
@ FULLY GUARANTEED of machine shops, toolrooms, research laboratories $870 
Guaranteed for continuous and educational institutions. It is especially suitable © 
— cycle and stated per- for hardening, brazing and soldering small parts f.0.b. factory 
ormance, 


of either ferrous or non-ferrous metals. 


WILL HEAT TO 1500° F. 


Y¥,"" steel rod 1" length in approx. 1 second 









y" " “0 is ® senna 

— ach oe " "15 seconds 

ee ae X 60 seconds , 
Will melt 4 ounces of brass or steel in 4 minutes. a — , etece a a saat 
Equally well suited for heating of non-ferrous metals. | / —~ ‘ Sayre 


INC. 


55th STREET and 37th AVENUE, WOODSIDE 77, NEW YORK CITY, N. Y. 


All Lepel equipment is certified to comply with the requirements of the Federal Communications Commission. 
Write for Lepel Catalog TD-1 
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Gives You This KING SIZE Selection! 


Our new KING SIZE selection of standard types and 
sizes are immediately available to you through our 
fully stocked, exclusive Distributors — no waiting 


Our new CATALOG was produced for your convenience. 


¢ Contains the largest (King Size) selection of stand- 
ard types and sizes available anywhere. 50% of 
your specials are now American's standards. 


¢ All lengths are now standard. (No added charges) 
¢ Simplifies selecting and ordering. 


¢ Handy reference charts, pricing and technical 
data. 


¢ Clearly organized and printed. 


© Plastic coated—resists water, oil and grease 
smudges. 


AMERICAN DRILL BUSHING CO. 


5107 PACIFIC BLVD. LOS ANGELES 58, CALIFORNIA 
a PHONE LOgan 5-7147 


SPECTACLE Cty +e Pree FES CESS Ses 
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THE STUDER PSM-250 


. GRINDS PROFILES UP TO 16” 
IN ONE SETTING 





LARGER 

FLAT OR CIRCULAR 
FORM TOOLS, 
SECTIONAL DIES, 
GAUGES AND OTHER 
PROFILE PARTS 

CAN NOW BE 
ACCURATELY GROUND 
ON THIS 


NEW 
STUDER 


PROFILE GRINDER 


INCREASED CAPACITIES 

The PSM-250 grinds profiles up to 16” long in one setting and accepts flat work pieces 
up to 4's’ thick and rounds up to 10’ diameter. Templates up to 24” long are easily 
accommodated. The adjustable pantograph can be set in any ratio from 1:1 to 1:10 


CLEARANCE ANGLE AND RELIEF GRINDING 
Attachments are available to grind different clearance angles on flat form tools—without 
correcting template form; and, to relief-grind punching and drawing dies 


AUTOMATIC TRACER GUIDE 
This attachment automatically guides tracer bar along the 
template. The automatic, uniform feeding produces im- 
proved surface finishes and increases the life of grinding 
wheels. To guide tracer bar by hand, two screws are loos- 
ened to detach the device 
PRECISE GRINDING 
‘ Profiles can be ground to a tolerance of. ' 0.0004’’. Closer 
limits are obtainable when large ratios of reductions are 
. employed 


WRITE FOR CATALOG ILLUSTRATING AND DESCRIBING THE NEW STUDER PSM-250 
COSA CORPORATION sss 
405 Lexington Ave., New York 17 fr om 


IN DETROIT AREA contact DETROIT-COSA CORPORATION, 16923 James Couzens Highway, Detroit 35, Mich. 


FOR PRODUCT INFORMATION USE CONVENIENT INFORM-A-GRAM CARD 
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SYNONYMOUS WITH QUALITY 


DECKEL MACHINE TOOLS universally recognized for Quality, Precise 
Production and Versatility. They can be used as single purpose ma- 
chines for production or for multi-purpose operations in tool rooms 
and specialty plants. 

Investigate all the advantages of DECKEL Universal Machines — 
Quality Tools at Lower Costs. In Stock For Immediate Delivery. 


FP 1 — UNIVERSAL MILLER (Horizontal and 
Vertical) for single jobs or production of tools 
jigs, gauges, dies and molds. Micrometer 
measuring deyices for jig boring. Attach- 
ments: Punch Milling, Spiral Milling, Vertical 
Milling Heads, Slotting Device, Fixed, Swivel 
or Circular Tables, Dividing Head 


cis tino 


GK — 3-DIMENSIONAL ENGRAVER & COPY 
MILLER (2 Sizes) for fine engraving, emboss 
ing and copy-milling dies, ‘molds, etc. up to 
550. Ibs. Reduction or enlargements from 
1:1.5 to 1:10. Pre-loaded bearings in panto 
graph provide easy guidance, playless mo 
tion, minimize vibration. Larger machine has 
rough milling attachment 


KF } UNIVERSAL COPY MILLER for producing 
dies and molds up to 1100 Ibs. With special ac 
cessories, the KF 1 provides greatest manufactur- 
ing economy. One handed 3 dimensional control 
Ratio 1:1. Reduction and enlargement attach 
ment has ratio from 1:1.5 to 1:7. Copy Table — 
153; sq. Max. work piece height 17°. Optical 


tracing mechanism. Circular miifing attachment 


S$ 1 — UNIVERSAL TOOL & CUTTER 
G 1 U — 2-DIMENSIONAL ENGRAVER for GRINDER for grinding spiral or straight 
fine engraving and light milling. Ratios fluted cutters, counterbores, counter- 
from 1:1 to 1:50. Light Pantograph with sinks, straight and taper reamers, 
playless ball bearing joints provides. easy taps, etc. Production grinding of high 
tance aaeeutete work precision tools. Easy, convenient oper- 
; " 
9 ation with utmost accuracy 


TYPE SON — SINGLE LIP CUT 

TER GRINDER indispensable for 

grinding and backing-off form f vORK 
cutters and tracing styluses : fi a’ NEW 

used on the G1 U, GK 12, GK TION AT cos 

21, KF 1, FP 1. Can be oper } THESE — IN ag DESCRIPTIVE LITERATURE. 
ated quickly and accurately eS OR S$ SEND 

by unskilled workers 


Cos A CORPORATION ‘icu 
405 Lexington Ave., New York 17 “from 


IN DETROIT AREA contact DETROIT-COSA CORPORATION, 16923 James Couzens Highway, Detroit 35, Mich. 


SEE ADVERTISERS INDEX, BACK OF BOOK, FOR INFORM-A-GRAM KEY NUMBERS 
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CUT BETTER THREADS AT LOWER COST! 


RADIAL 













These Die Heads, with ground thread chasers, do an 
outstanding job on large or small lots, in pitches ranging 
from extremely fine to coarse multiple Acme. 

They have an over-all capacity of from No. 8 to 414”. 

They require no more than the proper chasers to cut 
either right- or left-hand threads. 

They are easy to install and simple to handle. For 
almost half a century of continuing development and 
improvement, J & L Dies and Chasers have been the 
answer to threading jobs throughout the world. 








TANGENT 
3 & L Tangent Chaser Die Heads, with ground thread \ 
chasers, are rugged, dependable, time-tested tools. 
They are production engineered to produce better 
threads at speeds limited only by the material being 
threaded. Capacities are from No. 4 to 2”. 

There is a J & L Tangent Chaser Die Head engineered 
for your requirement. Stationary types are available for 
turret lathes or any machine where the tool does not 
turn. Revolving types are for automatic screw machines, 
drill presses, threading machines, or any machine where 
the tool is held in a live spindle. 




















For 
Bas AUTOMATICS For high production, quality threading on B & S Auto- \ 


matics and small turret lathes. Their simple design and \ 
careful workmanship assure repetitive accuracy with 
long runs between chaser grinds. 

No. 16-S is for use on B & S No. 00, 00G, 0 and 0G 
and small turret lathes. They have ““DUALIFE” radial 
type ground thread chasers with two cutting edges for 
maximum use between grinds. 

No. 18-S is for B & S No. 0, 0G, 2 and 2G and the 
No. 19-S, with wider range, for B & S No..2 and 2G. 
These dies use ground thread tangent type chasers. 


7 and small 
Turret Lathes 





< aonb Write to Dept. 710 for catalog! 


JONES & LAMSON, “sz 


JONES & LAMSON MACHINE CO., 519 Clinton St., Dept. 710, Springfield, Vt., U.S.A. DIE HEAD DIVISION 


FOR PRODUCT INFORMATION USE CONVENIENT INFORM-A-GRAM CARD 
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Adjustable 
Adopters 






Close Center 









— .-- for precision work 
MA 9) "“RoLL-Locky” 





» Change 
Chucks 
\ Sleeves and 
- Sockets 


CHUCKING TOOES 


“Roll-Lock”  Roll-Lock” Mandrels, Arbrs and Chucks 
Expandiug _ use a new chucking methodffor holding work 
Mandrel' or tools. This method takgs advantage of the 

elastic properties of met 


Compression 







op 
Holders 


\ Centers 
*“Roll-Lock”’ 
Chucking 
Tools 












When a very little turnifig force is applied to 
actuating ring or cone, gne powerful wedging 
action of rollers expafids or compresses the 
chucking surface to gshrink fit. This permits 
“'Roll-Lock” maximum torque agd thrust to be transmit- 
expunge Type, ved, assuring ac often less than .0001”. 

“Roll-Lock” Chugking Tools are engaged or 















Heavy- 








Duty . ; ; ‘ 
Tap Chucks m disengaged quickly and easily. Yet the shrink 
fit cannot be logsened by reversing the rota- 
rome tion of the togfs or by shock and vibration. 
Rest ey 
2 Blades 
Counter- 
sinks 
"Roll-Lock”’ 
Flange Type Chuck 
Floating —— 
Holders akan Shown to the right are two of the many 
applications in nog grinding or in- 
re spection operations. “Roll-Lock” Flange 
ae Type Expanding Arbor and Tool Chuck 
“or being used in a finish grinding machine 
Drills for bolding the work and grinding tool. 
*"'Roll-Lock” is a trade mark of Scully- 
ies Jones and Company. 


WRITE FOR BULLETIN No. 17-50 ‘Scull oy 


GE SE | giving detailed description and technical data on these wo COMPANY dl UONES 
Adapters 
Recessing 


and other ‘‘Roll-Lock’’ Chucking Tools. 1913 Reckwell 8t., Chicago 8, Ill. 
| — YOU GET LOW COST FAST ACCURATE PRODUCTION WITH OUR STANDARD AND SPECIAL TOOLS 


“ARMS and HANDS” \ WOUR prosuems ane OUR prosiems 


Helping you solve your and __ tions as drilling, reaming, tapping, 

t OLS par a problems is pa Eee milling, counterboring, counter- 

first objective. Ever since 1912 we sinking, core drilling, or 

ink“of a Lathe, Mill, Multi- have designed, developed and undercutting, boring and gri 

pindte~“Machine, or other Machine manufactured tools to the highest 

bis as being a human body, supply- standards to help you get fast, For current information on S-J 

accurate production at low cost. Tools, refer to Catalog 600. Write 
on your company letterhead for 

That is why you can purchase S-J = your copy. 

Tools and get the best that engi- 

neering research, modernequip- _ Let us help you solve your tooling 

ment, correct materials and expert and production problems. 

workmanship can produce. our manufacturing facilities have 


Use these S-J “Arms and Hands” to to give you 
equip your machine tools. They For quick service see our nearest 
will help you get low cost, fast, representative or contact Scully- 
accurate production on such opera- = Jones direct. 


R-5828R 
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This die was not just ‘made... 


itwas ELNGINEERED 


Let’s take a close look at this die: All die sections are 
mounted in a hardened nickel-chrome frame for maximum 
production and die life; the die set was specially made by 
Moore. The spring stripper is guided on four main posts. 
High-speed inserts are set into hardened steel frames. 

Moore produced all parts of the die to figures instead of 
to “fit? This was done concurrently by several toolmakers 
instead of progressively as a slow, one-man job. 


Precision Hole Location and 
Contour Grinding Methods Assure 
Accuracy, Speed, Economy 


THE NO. 2 MOORE JIG BORER bored all holes before harden- 
ing, thus holding the location as close as possible to eliminate 
excessive grinding. With its built-in system 
of accurate lead screws, the Moore Jig Borer 
can spot, drill, bore or ream all holes in a 
workpiece with minimum tool changes and 
to close tolerances. 

Punches and dies of the first station—at 
the right in the photograph—were ground 
with a Moore Panto-Crush Wheel Dresser. 
This machine, which combines roll-crushing 
and diamond dressing, did the required 


; rep*s / No. 2 MOORE 
linear contour grinding quickly and eff- 


JIG BORER 





Just a choice of words, you say? No, 
it’s more than that. The progressive steel 
lamination die shown here was hole- 
bored, hole-ground and contour-ground 
to pre-engineered dimensions entirely 
on Moore-built machines in the Moore 
toolroom. It exemplifies the application 
of engineering principles that put die- 
making on an interchangeable parts- 
and-assembly basis for the first time. 


ciently. Moore Motorized Centers handled several of the 
smaller grinding jobs. 
WITH THE NO. 2 MOORE JIG GRINDER, all die sections were 
screwed and doweled into place, put on the machine and 
ground in one set-up. This eliminated separate section hole- 
grinding and the accompanying difficulty of 
accurately locating each section in the die 
bed. The Jig Grinder does the job in one- 
third the time required by previous methods. 

To grind Stations 2, 3, 4, 5 and 6, the new 
contour-grinding and slot-grinding features 
of the Jig Grinder were utilized. 

Die try-out and assembly operations were 
performed the modern, fast, “mechanized” 
way on the Moore Die Flipper. 

End results? Moore equipment brings 


true interchangeability to the toolroom, low- No. 2 MOORE 


ers tool costs, increases toolroom capacity, ieee 
prolongs die life and achieves greater accuracy. 

Detailed bulletins on these machines are yours for the ask- 
ing—today. Write to: Moore Special Tool Company, Inc., 


726 Union Avenue, Bridgeport 7, Conn. 


ADD Gi) TO YOUR TOOLROOM 


JIG BORERS « JIG GRINDERS » PANTO-CRUSH WHEEL DRESSERS 
DIE FLIPPERS * MOTORIZED CENTERS » HOLE LOCATION ACCESSORIES 
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HEAVY DUTY 
GAGE BLOCKS 
AND FIXTURES 





WEBBER GAGE COMPANY 
12903 Triskett Road, Cleveland 11, Ohio 


; Do Dimensions over r 10’ 
gq ve e you trouble? 














No workpiece Ln — 
: , = 


too large, infinite range. 


| 0 @) Bevan iat -xelamelual-tartiolaMmlaly ol-ai-te) 
accurate to .000005’’. 


fel i-vali-te Mal [elas] ol Milo h, A WG -tahi-1am ole) Lem La dlol-1azelile 
elelt-Mohat tam adlel Mme lore lare mele) oliiaehilolaee 


Write for full description of HD Gage, 
sllele amelslom ab aillacte 


Sy 


TEMP-CHECK 


No need to wait for work to fs 
“cool off"’ before making critical” 





inspection . . . tells temperature 
quickly. Write for literature. 
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3 optical aids answers 


Your PRECISION (1) 
PRODUCTION 
PROBLEM | ~ 

O 











STEREOMICROSCOPES 


The finest optical system ever produced for stereo- 
scopic work assures you precision accuracy in small 
parts assembly operations and in inspection of 
tools and finished parts. You get clear, sharp, 
three-dimensional images, and a wider critical 
focus than ever before. The wnreversed, magnified 
image is more easily interpreted by the average 
user. These sturdy, dustproof microscopes are 
extensively used in industry, either alone or in- 
corporated into machine tools. Write for Catalog 
D-15. 


5/1955 





WRITE for complete information on these 
three important optical aids designed to save 
you time and money. You may be paying 
many times over their moderate cost in lost 
time and rejects. Bausch & Lomb Optical Co., 
79813 St. Paul St., Rochester 2, N. Y. 





BAUSCH & LOMB CENTENNI:.L 


| \e/ Bausch & Lomb Cuality (onitol \nstruments 








TOOLING and PRODUCTION 





CONTOUR MEASURING 
PROJECTOR -you save time and 


money by spotting inaccuracies quickly and 
simply... with higher precision measurements 
than any other projector can give you. You get 
angular measurements to + 1 minute of arc 
with a protractor screen, and direct linear 
measurements to + .0001” over a range of 4” 
by 6” with the cross slide stage. Dimensions, 
angles and profiles of production-run parts can 
be compared directly with a traced outline of 
the projected image of the master part, or with 
a scale drawing superimposed on the screen. 
Write for Catalog D-27. 





TOOLMAKERS’ MICROSCOPE 


This sturdy microscope gives you one inch 
linear measurements to +.0001” and 
angular measurements (with protractor 
eyepiece) to + 1 minute of arc. Operation 
is extremely simple and fast. Opaque and 
transparent objects of any contour can be 
measured. Catalog D-22. 
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@ The Greaves Machine Tool Company of Cincinnati, 
Ohio, a leading manufacturer of Milling Machines, has 
reduced the time required for boring their machine 
columns by 75% with Bunell Tooling. 

@ Greaves is also consistently obtaining a greater 
degree of precision and accuracy by the use of Bunell 
Boring Fixtures and Boring Bars (illustrated above). Time 
and labor savings like this speed production and help 
Greaves reduce costs and meet shorter delivery require- 
ments of customers. 


@ Bunell’s complete modern plant facilities and ex- 
perienced engineering staff are available to help you 
with your tooling problems. Write for full information. 


WRITE FOR FREE CATALOG which describes 
Bunell services, facilities and equipment. 


ts ‘ MACHINE AND TOOL CO. 
a wt Mode mmm 1600 EAST 24th STREET » CLEVELAND 14, OHIO 
ilders of Special Tools, Dies, Jigs, Fixtures and Special Machines 
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inexpensive 


Money 








Saving Accessories 
For Your Plant 


Each of the accessories illustrated and described below was designed and built for a 
definite need and used in our own plant before being offered to industry. They require 
a relatively small investment, yet will save you money every day. For further informa- 
tion, write for the folder offered below. 


“DRILL ROD RACK 





Eliminate trouble and waste effort with 
this modern method of storing drill 
rod. Put the Acro rack in a central lo- 
cation of each department and make it 
simple for each mechanic to select cor- 
rect rod size in a hurry. It also provides 
a visual inventory for checking rod 
replacements. 

Accommodates 26 letter sizes, 52 pieces; 
47 fractional sizes, 138 pieces; 60 num- 
ber sizes, 304 pieces. Fractional sizes 
graduated in 64ths from 1/32” to Y” 
and in 32nds from 14” to 1” included. 





LEADER PIN OILERS 





Eliminate wear on your die sets with 
these leader pin oilers. Acro Pin Oilers, 
as illustrated, fit over each leader pin 
and seals in place with a rubber neo- 
prene washer. Each cup is filled with oil 
so each downward stroke brings bushing 
in contact with oil and each upward 
stroke distributes oil evenly over leader 
pins. Eliminate bushing wear, leader pin 
scoring, and maintains die accuracy. Die 
sets equipped with Acro Pin Oilers have 
run under tests for several weeks to a 
month without refilling. 


DIE SET PULLERS 





ACRO 


METAL STAMPING CO. 





~ AUTOMATIC LUBRICATORS 





With this Acro lubricator, you can lu- 
bricate oil ring, capillary, ball or roller 
bearings on electric motors, blowers, 
lineshafts and similar bearings for peri- 
ods as long as six months to one year 
with one filling. You can save 50 to 95 
per cent in oil consumption, practically 
eliminate maintenance labor and burned 
out bearings due to faulty hand oiling 
and guesswork. In addition to savings 
effected in labor and maintenance, Acro 
lubricators soon pay for themselves in 
oil savings alone. 








The principle of the Acro Die Set 
Puller is to remove the punch hold- 
er from the die shoe by a straight 
upward pull, whereby punch 
holder travels upward from die 
shoe axially, leaving both leader 
pins simultaneously. This is ac- 
complished only by use of the 
indexed screw wrenches which 
act as indicators, controlling the 
upward travel. This is an exclu- 
sive patented Acro feature, found 
only in Acro Die Set Pullers. 
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Free 
Data 


covering each of these 
profitable accessories is 
included in our folder. 
Write for bulletin TP-52. 


330 EAST RESERVOIR AVE. 


MILWAUKEE 12, WIS. 
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| A typical press brake setup of Wales Hole 
Punching and Notching Units. 


MAKE FASTER, MORE 
ECONOMICAL SETUPS IN 
STAMPING PRESSES 
AND PRESS BRAKES 


.. . By eliminating the time consuming operation of align- 
ing each set of punches and dies. 


-. By eliminating special punches, punch plates, stripper 


plates, die buttons and die plates. 
A typical setup of Wales Hole Punching and 


Notching Units in a stamping press. .. - By eliminating “dead storage” of setups and tooling in- 
vestments —Wales Units drastically reduce setup and pro- 
duction time plus cutting initial and operating costs. 


These tooling efficiencies are made possible by the exclusive 
independent, self-contained design that holds all working 
parts as a single hole punching or notching unit. A group 
of Wales Units may be set up in unlimited patterns and in 
many Cases, put into operation the same day a pattern is 
released for production. 


For the complete story on this faster, more economical 
production technique that has revolutionized tooling prac- 
tice, write TODAY for fully-illustrated, functionally-colored 
Catalog BL and Catalog N. 


Showing typical round and shaped holes 


punched by Wales Hole Punching Units. WAL ES = STR t P P IT Cc OR POR ATION 

Note corners have been notched by Wales GEORGE F. WALES, Chairman 

Notching Units. 355 PAYNE AVE., NORTH TONAWANDA, N. Y. 
( 


Between Buffalo and Niagara Falls ) 
WALES-STRIPPIT OF CANADA, LTD., HAMILTON, ONTARIO 


Specialists in Punching and Notching Equipment 
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TOOLING and PRODUCTION 


.. sees. the Publisher Looks 


Our editorial staff’s plans and commitments for 1953 are 
based upon two purposes truly inspirational in nature. 

First is the inspiration engendered by our new large 
size and format. This is, in effect, a new showcase for the 
output of our editorial workers. It will permit them to 
really let themselves go as to illustrations, drawings, lay-out 
and artwork. Our articles will have more display which 
will make for easier reading and for better pictorial treat- 
ment of fine mechanical details. This all adds up to reader 
benefits in keeping with the services we are constantly 
striving to improve upon. 

Second is the inspiration that derives from tangible 
evidence at hand that over the years we have attained a 
certain measure of accomplishment in making our maga- 
zine TOOLING and PRODUCTION, in itself, a valuable 
working tool. It is designed and produced with no other 
thought in mind. 

Readers and advertisers have told us that: 


tHe costliest 
cutting tool 








of destruction! .. . 


CYCLONE TYPE ishing equipment. 
for tool and gen- 
eral grinding, 
polishing, wood- 
working, plastics, 
glass, ceramics, 
etc. 


dust menace. . 


FILTER TYPE 

for grinders, 
— eo 
surface grind- 
ers, etc. 1631 Douglas Avenue e 









jyrg 


No — it’s not a tool of production — it’s a tool 
it is ABRASIVE GRIT — 
by-product of your grinding, cutting and fin- 


lu SKOLEcToRs 


A MUST FOR DUST! 


These units trap dangerous dust before it 
can harm the health and efficiency of your 
employees and damage valuable machinery 
... These two distinct types of Duskolectors 
offer the best and most economical solutions 
to your special dust problems. Hammond ex- 
perience will help you too, in eliminating the 
. Write today for bulletin. 





Kalamazoo, Michigan 


i 
g . * 
gtitmenenS 0 tisamo GOOD MACHINERY SINCE ‘82 


“My monthly copy is circulated to (5) Production 
Planning Supervisors who in turn call attention to articles 
of interest to subordinates”. 

“The technical and shop articles that are published 
monthly are written by people who seem to know their 
business. They are not only well written but they are well 
illustrated and in several cases have solved some of our 
problems.” 

“You will be happy to note that TOOLING and 
PRODUCTION pulled more inquiries during 1951 than 
any other paper on our schedule”. 

“The back copies are kept on my book shelves in my 
office so that they are available for ready reference when 
needed.” 

|... the many ideas that we have gotten from reading 
your publication have been put into practice on a modified 
scale, and have been very helpful to us.” 

“You'll be glad to know that your book leads the list 
in volume of inquiries on the . 
schedule to date.” 
pie ah and find that the magazine is 
both interesting and educational to 
me and my men.” 


“It seems that every issue contains 
something of value to me.” 

“To date we have received 33 
direct requests compared to 28 re- 
quests through your service. How- 
ever, in addition there have been many 
telephone contacts, most of which 
were long distance. Further, we find 
that your publication has been of 
more service to us than two others.” 

“It may interest you to know that 
TOOLING and PRODUCTION is 
being used very successfully and that 
we are now making use of several 
ideas that were published.” 

Now they are not speaking of so 
many ounces of paper and ink. They 
mean that they have been able to take 
the ideas, experiences, suggestions, pre- 
cautions and instructions which have 
been relayed to them via our pages, 
and convert them into working tools 
or methods. 

Remember your No. 1 Axiom from 
grade school geometry? ‘Two things 
that are equal to the same thing are 
equal to each other.” 

TOOLING and PRODUCTION is 
predicated on tooling and production, 
it conveys and demonstrates tooling 
and production, it is used where tool- 
ing and production are used, and it 
originates where tooling and produc- 
tion originate. Can’t we say then 
with virtually mathematical certainty, 
that TOOLING and PRODUCTION 
is tooling and production? We think 
we can, and the many comments from 
readers lend a degree of assurance to 
this bit of mathematical fantasy. 

Contributing greatly to the tool- 
worthiness of TOOLING and PRO- 
DUCTION are the backgrounds of all 
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at the Year Ahead ....... 


of our editorial staff members. They have brought to their 
jobs, many collective years of engineering experience 
gained since completing their formal schooling. This 
inventory of experience runs an imposing gamut of metal- 
working, including machine and tool design, mechanical 
and optical gage and instrument design and manufacture, 
and quality control. To our mutual advantage they 
“know the score” in tooling production. 


You will meet with enthusiastic encouragement and co- 
operation to the end that your contributions may be pub- 
lished for the benefit of others and with recognition to 
you. Dollar-wise, our editors have a place in their budget 
for your efforts. 

In conclusion, our appreciation of your valued support 
and acceptance can be best evidenced by our continuing 
efforts to be deserving. 








To us, 1953 looks good on all counts. To you, our most 


Now, a word about our authors. You will note that ; : : 2 
sincere wishes for all that is good in the year ahead. 


the vast majority of our articles carry the names and titles 
of men in industry who enjoy recognizeably responsible 
positions. It is well known that writing for an industry 
publication is not a get-rich-quick proposition. What we 
gladly pay for their articles is simply in recognition of 
their willingness to take “time out”, usually from their 
evening relaxation or hobby time, and set themselves to the 
task of compiling their know-how of a subject to share 
it with others. 


Sincerely, 





















Publisher 


We feel that they are deserving of 
all the recognition we can give them. 
We feel that you—one of our readers 
—appreciate the authenticity attach- 
ed to an article prepared by one who is 
earning his ‘“‘take-home” by practicing 
what he preaches. We know that cor- 
respondence frequently takes place be- 
tween readers and author following 
the appearance of an article. We are 
confident, based on evidence, that the 
greatest aggregate benefits derive from 
such authentic personal presentation 
and more intimate and direct exchange 
of ideas. 


Specify EX-CELL-O Precision Spindles 
GRINDER MANUFACTURERS DO! 


You can insure the ac- 
curacy of your grinding 
equipment as many 
grinder manufacturers do 
—by standardizing on 
Ex-Cell-O Precision 
Spindles. Prominent 
machine tool builders in- 
stall Ex-Cell-O Spindles 
as original equipment on 
internal grinders, univer- 
sal grinders, surface 
grinders, gear grinders, 
tool and cutter grinders 
and special-purpose 
grinders. 


We know that the tremendous 
progress and accomplishments that 
characterize our industry are due in 
great measure to the free and stimu- 
lating exchange of working ideas. We 
know that in other countries there 
still exist those old world tensions and 
petty jealousies between managements, | 
between workers and between profes- 
sions that mitigate against such mu- 
tual benefits as we have come to 
expect and take for granted. Invari- 
ably foreign visitors to our industries 
are amazed at our open-handedness, 
our willingness to show and share our | 
know-how and techniques. 


——evm 


| Select the grinding 
spindles you need from 
the big Ex-Cell-O Spindle 
Catalog. If you don’t 
have a copy write for 
one today on your com- 
pany letterhead. There is 
no obligation, of course. 


We are very confident that what- 
ever your expectations may be regard- 
ing TOOLING and PRODUCTION’s | 
continuing value as a working tool, | 
they will be more than _ fulfilled 
throughout 1953. I want it that 
way; our editors want it that way; 
and you want it that way. 


Please accept my assurance that our | 
editors always welcome your expres- 
sions of opinion. Your own work is 
your paramount interest. Your suc- 
cess and your knowledge have been 
gained the hard way. If you will 
recognize that satisfaction and pleas- 
ure are to be gained by sharing your 
know-how with others you are in- 
vited to correspond with our editors. 


EX-CELL-O CORPORATION \ 


DETROIT 32, MICHIGAN 
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SUTTON 


pivaee “tL” 


MASTER FEEDERS 


lower production cosry 


Slot in master engages lug 
on one of the pads, pre- 
venting pads from rotating. 


Tapers on pads and in mas- 
ter give proper lead and 
allow stock to enter easily. 


NO PINS OR SCREWS 


No pins or screws are necessary to 
hold the feeder pads in place. The 
pads are seated in a recess in the 
master and a lug on one of the pads 
engages a slot in the master and 
keeps the pads from rotating as 
shown in the cross section view. 


SELECTIVE HEAT TREATMENT 


The conventional solid feeder must 
be subjected to three different heat 
treatments within a length of 4 to 6 
inches. This difficulty is overcome 
in the Style “L’’ by making the 
master separately from the gripping 
pads, which are made from steel 
selected for wear-resistance. 





Double angle on side of 
pad permits worn pad to be 
restored to gripping size. 


Recess in master that re- 
ceives pads and takes oper- 
ating thrust. No screws or 
pins to vibrate loose. 


COMPENSATION FOR WEAR 


Each pad is made with a double 
angle on each side. Hole size of 
the pad can be restored by grind- 
ing down the points of the angles, 
allowing tension to bring the pad 
sections together. This recondi- 
tioning can be done many times. 





ONE MASTER PER SPINDLE 


Style ‘‘L’’ Masters handle a range 
of stock practically up to machine 
capacity. One master and differ- 
ent sets of pads will take care of 
the full range of one machine. 
When pads are worn out, it is nec- 
essary to purchase only new pads 
for use in the original master. 


Department Tp-1, Sutton Tool Company, Sturgis, Michigan 


SUTTON  COLLETS | 
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Top 
News 
for 
Top 
Management 





“Business Under the 
Coming Administration” 


Donald F. Carpenter, general 
manager of the Du Pont Film De- 
partment, said that a new ad- 
ministration in Washington pro- 
vides American business and in- 
dustry with ‘an opportunity” for 
constructive action but presents at 
the same time, heavy national re- 
sponsibilities. 

Speaking recently before the 
Manufacturers’ Section, chamber 
of Commerce of Delaware, he told 
the members that business now 
hopes to have a government 
“characterized by integrity and 
fairness’, but warned that busi- 
ness “will be distinctly on proba- 


“We will be under minute ob- 
servation on every side,”’ he said. 
Business expects no special favors 
from the new administration, but 
hopes for fair treatment, “not fair- 
ness to the proprietor of a business 
alone, but fairness to all elements 
of society, whoever and wherever 
they may be.’ 


Business makes only one re- 
quest of the new administration, 
he said. “Give us equality of op- 
portunity and let us show you 
what we can do for this glorious 
country of ours. Let us practice 
the free enterprise systems and let 
it demonstrate again what mira- 
cles it can perform for all Ameri- 
cans. Let us also say, however, 
that if we are granted this request, 
we will pledge, in turn, not to 
abuse our opportunity. 


“It is now time for us to show 
our statesmanship. We must not 
change from the hunted animal 
to the devouring beast—but rather 
we must emerge from behind the 
tree confident that we will not be 
fired upon by the first government 
agency that spots us. We must 
quietly, sincerely, and energeti- 
cally carry on our duties like the 
true domesticated onimal — the 
beast of burden if you like but 
the servant of our country.” 


Referring to attacks on business, 
Mr. Carpenter said, ‘For 20 long 
years we have been looked upon 
with suspicion. We have been 
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It’s the SPINDLE That Does The Work 







on SURFACE GRINDERS 


specify POPE P32-T Direct Motor- 
ized Cartridge Type with strong, 
oversize 1 HP, 3450 RPM fotally 
enclosed motor. 





on INTERNAL GRINDERS 


specify the NEW series of POPE belt 
driven, cartridge type Precision In- 
ternal Grinder Spindles, up to 
54,000 RPM, with chrome plated, 
stationary cap in place of the old, 
revolving type. 












It’s the SPINDLE That Does The Work 


on TOOL and CUTTER GRINDERS Pp 


specify POPE 
P-6651-A 3600- 

RPM Motorized 0 
Tool and Cutter ‘ 
Grinder Head 

with angular ad- 3 
justment in a ver- 
tical plane. E 


on GRINDING, MILLING, BORING 


specify POPE P-2500 
Heavy Duty Direct 
Motorized Spindle for 
grinding, milling, boring 
—¥, to 100 HP. 








SURFACE GRINDERS 


specify POPE P-6351 High Speed 
Vertical Spindle Attachment for 6” 
x 18” Surface Grinders — 15,000 
RPM, 


specify POPE P-12004 Heavy P 
Duty Vee-Belt Driven Machine Tia 
Wheel Head for up to 4000 RPEM— £E 
Ya to 50 HP. 


It’s the SPINDLE That Does The Work 


% For complete specifications, prices and delivery estimates on these and 
the many other Precision Spindles on which the quantity and quality of a 
machine’s production so largely depends, get in touch with 
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For NEW Speed and Accuracy 
in PRODUCTION GAGING . . 











on Long- or 


THE PAR-AC Electronic Production Gage brings new speed and 
accuracy to repetitive gaging of one or more dimensions. Also, it 
gives the dependable, numerical data you need for statistical quality 
control — right at the machine — as quickly as parts can be placed 
beneath the gage head. Here are the reasons why: 


FAST. Has instantaneous meter response, without overshoot; easy- 
to-read scales; quick set-up. 


GIVES CONSISTENT REPEAT READINGS, because (1) 
frictionless gage head movement means no sticking, backlash or lost 
motion; and (2) amplifier is free from drift on both intermittent 
and steady use. 


SENSITIVE. Depending on the model, reads .00001” and .0001” 
—or .00005” and .0005” — per scale division, either side of center 
zero, on continuous linear scales. Both scales of any model always 
give same reading for any displacement within their range, and are 
used interchangeably at will. 


VERSATILE. Used for long-run, short-run and tool room gaging. 
If desired, gage head and amplifier can be used with special fixtures. 


GIVES PERMANENT RECORD if desired. A pen recorder is 
readily connected to the PAR-AC for making a permanent chart 
record of the measurements. 


THOROUGHLY PROVEN in automotive, electric 


motor, precision bearing and other plants. 


FREE PAR-AC BULLETIN gives full details; 
shows typical applications. Write for a copy. 
AND ask about the INDI-AC Electronic Indicator for all- 


around use; MICRO-AC Electronic Microcomparator (reads in 
millionths of an inch). 


Designed, developed and manufactured by 


CLEVELAND INSTRUMENT CO. 


739 CARNEGIE AVE. 





Formerly Graham-Mintel Instrument Co. 


~ Quality Control 


Short-Run Work 








CLEVELAND 15, OHIO 
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blamed for the depression of the 
30's, and the recession of ‘38. For 
unemployment, for poverty, for 
building plants at government ex- 
pense. For conspiracy of all kinds. 
For overproduction and _ under- 
production, for technological 
achievements which threw men 
out of work and for lack of tech- 
nological advancement. For mo- 
nopoly and for failure to work to- 
gether, for sinister planning and 
lack of foresight, and on and on. 


“Our employees have been told 
that we are their enemies and we 
were for a long time even denied 
the right to discuss many mutual 
relationships with our own em- 
ployees. 


“Our advice has been seldom 
sought and when given has more 
often been ridiculed than followed. 


“Truly we have been the hunt- 
ed animal and have put on our 
protective coloring.” 


Mr. Carpenter suggested that 
there has been a lack of under- 
standing of who are the people 
interested in or engaged in busi- 
ness. ‘The recent administration,” 
he said, ‘appeared to single out a 
relatively small group and make 
it the target of numerous attacks 
upon business. Perhaps they had 
in mind the persons in the higher 
managerial positions of our larger 
companies along with the owners 
of the largest blocks of stock in 
those companies. 


“But the fact is, of course, that 
these few do not represent all 
business; in fact they are only an 
insignificant part of all business. 
It is difficult to think of an Ameri- 
can citizen who is not vitally inter- 
ested in business, and whose 
standard of living is not so close- 
ly associated with business that 
he benefits with improved busi- 
ness, and conversely, he is in- 
jured as business is injured." 


Also, he said, there has been 
insufficient understanding of the 
fact that the standard of living de- 
pends more on the standard of 
production than on any other 
factor. He said he felt ‘all these 
fundamental relationships will be 
better understood and more intel- 
ligently fostered by the coming 
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BARTH BUILDS ’EM! 
AIRCRAFT PLANTS USE ’EM! 


. . They are used to speed-up and simplify the production of inexpensive 
dies . . note that the router can be precision tilted for angle operation. 
If it’s a special machine, die or tool you need to speed your production, 
remember Barth’s new, modern plant is geared to handle any and all jobs 
from the simplest tool or die to the most complicated, multi-stage special 
machine employing pneumatic, hydraulic or electronic operation and control. 


B ART STAMPING & MACHINE WORKS Inc. 
12650 Brookpark Road, Cleveland 29, Ohio 


DESIGNERS AND BUILDERS OF DIES. TOOLS AND SPECIAL MACHINERY | 
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The engine lathe you buy today 
could be the one you will call 
upon for ‘round-the-clock pro- 


ing action. 
when heavy cuts are made. 


excel. 
GET THE FACTS 


Write for our free Bulletin 
No. 603 today and count the 
B & E exclusives. Tomorrow 
you may need the information. 


‘'Back-gear-in-front’’ guards spin- 
dle bearings during heavy cuts. 





BE Saze YOUR 
NEW ENGINE LATHE 


CAN Jake IT! 


ASK ONE QUESTION! 
What is the headstock gear arrangement? 
MAKE SURE OF THREE POINTS 
(1) That all gears are arranged in a horizontal plane; easy of access. 


(2) That gears are in constant mesh, with speed changes effected by 
means of sliding jaw clutches; eliminating gear wear due to shift- 


(3) That the “back gear" is in front of the spindle, exerting its 
powerful downward thrust to offset the lifting action of the tool 


On these three points long life for engine lathes depends. At these 
three points Boye & Emmes Long Life, Heavy Duty Engine Lathes 













duction. Make sure, before you 
buy, that the lathe of your 
choice can take such punishment. 








fy ‘ 7 3 


BOUE e EMME 


MACHINE TOOL COMPANY 
133 CALDWELL DRIVE 
CINCINNATI 16, OHIO 
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administration, and will impor- 
tantly improve the climate within 
which we will be priviledged to 
operate.” 


The keynote of the transition, 
Mr. Carpenter said, is General 
Eisenhower, whom he described 
as ‘a man of high principle, clear 
vision, and an amazing leader,” 
and one who "believes that the 
welfare of our country is not the 
responsibility of just a few of our 
citizens, but is the responsibility 
of all.” 





Evanson Forecast: 


One of the new problems facing 
management today is manage- 
ment itself, and is posed by the 
many years of wartime economy 
through which we have passed. 
During those years many new 
and junior members of the man- 
agement team have attained posi- 
tions of leadership and responsi- 
bility in industry. 

The consequent problem is 
pointed up with quite some em- 
phasis in his introduction to a 
1953 forecast offered by Clifford 
E. Evanson, president, Technical 
and Business Engineers, Inc., of 
Chicago. Mr. Evanson reminds us 
that: 

“Many in the top management 
family have never functioned un- 
der competitive market conditions, 
for which reason executives will 
have to be retrained. They will 
have to change their attitudes and 
alter their thinking on many busi- 
ness problems. The emphasis of 
government controls will shift to 
private controls, including market, 
production, quality and costs. 
Directive boards will put as much 
emphasis upon an audit of the 
managing executives as they will 
on financial and physical audits. 
Potential executive caliber person- 
nel will be screened early and 
given formal preparation for their 
future responsibilities. Top Man- 
agement is developing yardsticks 
for measuring executive produc- 
tivity.” 
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A GOLD MINE OF 


Job-Proved, Cost-Cutting, Production Helps 


Methods and Production | a 
Case Records on a wide , 
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See how others cut costs with 


MULTIPRESS” 


Facts and figures from hundreds of actual users tell how 
and why the smooth oil-hydraulic power and control of 
Multipress cuts production costs. Our Data Log reports 
on these applications may offer better answers to some 
of your own production needs, 

Multipress offers complete adjustability of ram speed, 
pressure and stroke length. 

Pressures build up instantly as the ram contacts the work 
.. . there’s no hammer-blow impact on work or tooling. 


With Multipress Index Table Feeds, work can be loaded 
on multiple fixtures that index to the press ram auto- 
matically at speeds up to 70 per minute — often keeping 
two or more operators busy at top speed. 

Automatic time delay, for ram dwell or hold-down, is 
easily provided with Multipress. 

Many other types of valving, ram controls, auxiliary 
feeds, operating accessories and tooling attachments can 
be interlocked with the Multipress ram action, Let us 
send you full details on Multipress. 


: for Data Logs on types of oper- 
Write Today ations your production requires. 


DENISON 
7 40)| wae 





the DENISON Engineering Company 1197 Dublin Road, Columbus 16, Ohio 
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Perfect alignment of pins and bushings mounted 
with pre-loaded ball bearings enables the die to 
close more accurately, produce less scrap, yield 
more pieces per grind. The dies last longer. Also 
eliminates binding on extended or overhung dies. 

A dab of cup grease at regrinding time is all 
the lubrication that is necessary. You can forget 
about maintenance when your die is in the press. 
Frozen bushings, scored pins and chipped dies 
are rare occurrences. Frequently an entire pro- 
duction run can be completed before regrinding 
is necessary. 

Yet with all of these advantages, Lempco Die 
Sets cost very little more than other die sets. 
Delivery on most sizes within 5 days, others in 
two to three weeks. Write for catalog and prices. 


LEMPCO PRODUCTS, INC. 
Industrial Division 
Bedford, Ohio 


Save 15 minutes out of every 
60 in die assembly . . . no pry 
bars, lead hammers or die 
pullers necessary. 











YUM 
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Chamber of Commerce 
of the United States 


Times are booming. People are 
earning more than ever before in 
America’s history. Almost every- 
body who can work has a job. 

And it looks like a real busi- 
ness-boom, not just a defense- 
spending boom. For defense 
spending is below expectations. 

The big question, of course, is 
how long will prosperity last. Are 
we about to plunge into another 
depression? A good many econo- 
misis, including those in the 
Chamber of Commerce of the 
United States, look for prosperity 
to last through next year, unless 
there are major developments in 
foreign affairs, particularly Korea. 
Even then, no major recession 
looms. 


On the other hand, there are 
some who agrue the boom can’t 
last. That we're in for another 
“bust.” 


U. S. Chamber of Commerce 
economists take a different view. 
They believe that depressions are 
not inevitable, that both business 
and government have learned a 
lot since the thirties about licking 
the boom and bust fiascos. They 
have learned counter-measures. 
They are less likely to be caught 
napping if business begins to 
drop. 

Government, naturally, is a 
major force in resisting depres- 
sions. By purchasing its own 
bonds from the public it can pour 
money into circulation. Through 
loans, or the guarantee of loans, 
government can make it easier 
for business to borrow money for 
working capital or investment in 
new plants and equipment. Or, 
by means of its controls over 
banks, government can reduce re- 
serve requirements so that banks 
can loan with more freedom. Ex- 


. perience during the last depres- 


sion has shown how these con- 
trols can be use more effectively. 

New factors are the Securities 
and Exchange Commission and 
the Federal Deposit Insurance 
Corporation. With its tight con- 
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trols over market speculation, SEC 
can prevent one of the evils lead- 
ing to the last depression. And 
citizens’ bank savings now are 
insured up to $10,000 by FDIC. 

Also new since the early thirties 
are the government old-age and 
unemployment insurance sys- 
tems, providing a backlog of se- 
curity against loss of income due 
to age or unemployment. And of 
course, many business and _ in- 
dustrial firms have begun pension 
plans since the thirties, providing 
additional insurance against hard 
times. 


Finally, there is a brighter out- 
look for trade, another important 
item in the prosperity picture. 
they may be.” 


For its part, business is better 
prepared for a depression than 
it was back in ‘29. It has learned 
much about management. And it 
has a far bigger, more versatile 
research plant for the creation of 
new products when the sale of 
products already on the market 
begins to drop. Products which 
meet basic needs resist depres- 
sion. This is not speculation. Re- 
frigerator, electric washing ma- 
chine and radio sales, for exam- 
ple, held up well during the bleak- 
est days of the thirties. 


Today, many, many new prod- 
ucts are on the drawing boards or 
ready for market. A refrigerator 
which makes up to 300 ice cubes 
per day without trays is on its 
way to the customers. A big 
chocolate firm has just introduced 
a versatile cookie mix which can 
be used for dozens of different 
cookies. A St. Paul firm is de- 
veloping magnetic tape which 
will record television programs 
the way radio programs now are 
recorded. Taped television would 
be clearer than filmed and much 
cheaper since tape can be erased 
and re-used. 


These new products mean new 
jobs, and new jobs mean con- 
tinued prosperity. 

Further, business has a new 
sense of responsibility. It is less 
likely to begin major lay-offs and 
wage reductions in the face of a 
little adversity. Less likely to 
panic. It is far more likely to look 
around for new ways to maintain 
production than to sit back and do 
nothing. 


This isn't speculation either. 
During recent years several indi- 
vidual industries have gone 
through a kind of recession and 
are starting to pull out. Textiles is 
one. Paper is another. The jewel- 
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... STEP UP 
PRODUCTION 







MODEL O 
5 TON 
BENCH 
MODEL 





BLANKING 
PUNCHING 
DRAWING 
FORMING 
STAMPING 


PRESS-RITE Power Presses are carm- 

med with features which give you more 

day-in, day-out production . . . per 
machine ... per operator ... per 
dollar invested. 

@ Press-Rite Airflex Clutch - Brake 
System (Optional on all presses 
20-ton capacity and over) 

@ Triple Ramway Lubrication 

@ Roller Bearing Flywheel 

@ Non-Repeat Single Stroke Mech- 
anism 

@ Uni-Cast Frame 

e@ Extra Heavy Construction . .. and 
many other! 


Nos. 60 and 85 Also Available 
in Back-Geared Types. 











Write today for new FREE Bulletin P-552 featuring all 8 Press- 
Rite Presses. It will be mailed promptly. 


Sales Service Machine Tool Ca. 


PRESS RITE PRESSES » SHAPE RITE SHAPERS + KELLER POWER HACK SAWS 
2363 UNIVERSITY AVENUE - ST. PAUL 4, MINNESOTA 
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SIMONDS ABRASIVE CO., PHILADELPHIA 


























SIMONDS 


ABRASIVE CoO. 


Grinding Wheels 


Here’s the right start for an exact 
finish . . . Simonds bulletin on in- 
ternal grinding wheels. It tells you 
why they’re right . .. why they grind 
fast and cool . . . why they give the 
same high precision each time you 
order them. 





You can have this bulletin free, 
together with the name of your 
Simonds distributor. He can supply 
you with Simonds Abrasive 
Company grinding wheels for every 
job . . . snagging, finishing, sharp- 
ening, cutting-off and polishing. 


Write requesting bulletin ESA-29. 


37, PA. BRANCH WAREHOUSES: CHICAGO, DETROIT, BOSTON 


DISTRIBUTORS IN PRINCIPAL CITIES 





Division of Simonds Saw and Steel Co., Fitchburg, Mass. Other Simonds Companies: Simonds Steel Mills, Lock- 
port, N. Y., Simonds Canada Saw Co., Ltd., Montreal, Que. and Simonds Canada Abrasive Co. Ltd., Arvida, Que. 
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ry business was in trouble in 1946 
and 1947 and made the neces- 
sary adjustments each time. 


Another example of forward- 
looking management is the auto 
industry's campaign to promote 
good roads. You might think that 
automakers would prefer bad 
roads which ruin autos so that 
new cars could be sold more 
readily. But the automobile and 
allied industries believe that the 
money motorists would save be- 
cause of better driving conditions 
would go into new fields, new 
industries. Thus new markets are 
created. 


Finally, there are new develop- 
ments in foreign trade. Here too, 
business has looked ahead. Since 
the last war, Europe has been a 
poor customer. So American busi- 
ness is investing its dollars in 
Canada and Latin America where 
resources still are unlimited. 


These are the reasons why the 
Chamber of Commerce of the 
United States looks for lasting 
prosperity. We have the govern- 
ment and private pension plans, 
the unemployment insurance to 
cushion us against recession. We 
have the vast resources develop- 
ed by science. The new, more 
foresighted, more confident man- 
agement which has developed 
over the years. And we have 
been developing new and richer 
foreign markets. 





from the AMA 


Last month's three day Manu- 
facturing Conference of the Ameri- 
can Management Association was 
an outstanding event on all 
counts: the managerial experi- 
ence and know-how of the dis- 
cussion leaders and partcipants; 
the range of the subjects covered; 
and the practical applicability of 
the expressed ideas, opinions and 
recommendations, to the problems 
facing manufacturing manage- 
ment in the critical months ahead. 

The following excerpts from the 
many panel discussions are indic- 
ative of the thinking of industry 
leaders. 
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ARE INDICATED 
BY HEAVY LINES 


& 
4 
oy 
¥ 
Be 
* 
€ 


‘ SURFACES MACHINED 


Ra. a 


Illustration shows Microbore cluster tools 

for machining seven surfaces on a main bearing 
e |e e e @ © housing at one pass. Microbore system of 

tool adjustment permits fast set up and precise 

limits are maintained on production runs. 


= DEVLIEG of DETROIT 


oY AG 1 Acme. °7e):1¢)°4 eae mm 480 Fair Avenue « Ferndale 20, Michigan, U.S.A. 
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DIEBEL PRESSES 
Bult Like 


Preciston Dies 








5-TON 
DI-MASTER 
8-TON 
DI-MASTER 
12-TON 
DI-MASTER 
—— Question 
PRESS « DIE 
asioaiaas 40-TON 
DI-MATIC 
e * 
which is 
a 
more vital 2... | Answer 
For automatic opera- 
tion, press and die 











are of equal impor- 
tance and should be 
regarded as an in- 
tegral unit. 


Choose presses that... 


§ Guarantee maximum die production. 


When considering 
presses, as much 
thought should be 
given to their preci- 
sion accuracy as to 
that of the die. 


» Assure longer die life. 
} Afford maximum die protection, 


} Minimize costly down-time. 


Investigate 


DIEBEL 


Preciston-Built Automatic 


Write for catalog 


2708 W. IRVING PARK ROAD 
CHICAGO 18, ILLINOIS 


Di Machine Corporation 
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Rising labor costs, the need for 
maintaining uniform quality of 
products, and technical necessi- 
ties are bringing the automatic 
factory closer every day, mem- 
bers of the panel that discussed 
automation agreed. 


Ford Motor Company turned to 
automation because of the desire 
to control “‘the cost you can't seem 
to stop—labor cost,’ Ray H. Sulli- 
van, Vice President, Engine and 
Pressed Steel Group, reported. 
Ford also, he said, wanted to get 
some of the drudgery out of factory 
work. 


Automatic production processes 
such as those used at the Ford 
plant in the Cleveland area can 
save 25 per cent to 30 per cent in 
direct labor, Mr. Sullivan reported. 
Because of the increased need for 
indirect workers, however, this is 
not a net labor saving, he em- 
phasized. 


With automation, as with other 
technical improvements, labor 
saving need not mean excessive 
technological employment, the 
panel members emphasized. 
More and cheaper products may 
bring rising demand, a _ higher 
standard of living, and new job 
opportunities for the displaced, as 
in the past. 


Automation will bring many 
changes in industrial methods 
and personnel, the panel pre- 
dicted. More creative product de- 
sign will be needed, according to 
John E. Arnold, Associate Profes- 
sor of Mechanical Engineering, 
Massachusetts Institute of Tech- 
nology. Designers will have to 
develop new products to fit the 
new production processes, and 
those designers will have to be 
men capable of forgetting tradi- 
tional concepts. 


Production changes also will be 
extensive, according to Professor 
Arnold. Industry may be tempted 
simply to add the new automatic 
devices to existing equipment 
when it might be better, he said 
to re-examine the whole produc- 
tive process and start all over 
again. 

Personnel requirements will be 
different with automation. The 
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supervisor's job will change; he 
will need more knowledge of the 
overall production process and 
more skill in dealing with his sub- 
ordinates. Automation will not 
necessarily mean fewer super- 
visors; Ford uses 1 supervisor for 
every 18 workers at its automatic 
plant compared with 1 for 31 in 
more traditional factory, Mr. Sul- 
livan reported. 

Training of skilled workers will 
be a problem, the panel members 
agreed. Companies will need to 
work with universities and local 
trade schools to get the men they 
will need, Professor Arnold said. 

There won't be much of a re- 
cession, if any, next year; in fact, 
if we keep working hard, we may 
pass by any recession that is 
coming without even noticing it. 
This was forecast by H. Thomas 
Hallowell, Jr., President, Standard 
Pressed Steel Company. 

Mr. Hallowell reported ‘quite a 
change in confidence’ in this 
country since the election. ‘Our 
business,” he said, “is very sensi- 
tive to management morale’, and 
that morale is now high. He also 
reported more confidence on the 
part of the workers because of 
better understanding of how the 
economic system works. 

Mr. Hallowell predicted infla- 
tion ‘as long as you can see in 
the future.’ The solution, he said, 
is better machines and better 
organization. Industry must buy 
more new machines and use more 
capital in relation to labor. In- 
stead of postponing moderniza- 
tion, Mr. Hallowell advised com- 
panies to ‘get rid of the old stuff’ 
and put new equipment in now. 
It will cost more later, he warned. 

Increased productivity demands 
better organization as well as 
better machines, Mr. Hallowell 
pointed out. ‘That means,” he 
said, “management doing its job”. 

The average management, Mr. 
Hallowell claimed, is far behind 
the times in relation to its workers’ 
thinking, its modern machine 
tools, and its modern plants. It's 
up to management men, he said, 
to take positive, constructive ac- 
tion to promote the long-run growth 
and success of their companies. 

The American public will want 
more in years to come, and it will 
get more, Mr. Hallowell promised. 
The standard of living has dou- 
bled in the last 50 years and can 
more than double by 2000 if man- 
agement does its job in increasing 
productivity. ‘’Remember, there is 
competition in management too”, 
he concluded. 
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a DARWIN & MILNER 


TOOL STEEL 


will be the Cost Cutting Answer 


PRK-33 Air Hardening, Non-De- 
forming Cobalt, High-Carbon, High 
Chrome. For high production 
blanking, forming, drawing, trim- 
ming and shearing. 

NEOR The Original Oil Harden- 
ing, Non-Deforming High Carbon, 
High Chrome. Recognized as the 
ideal lamination die steel. Also 
suitable for other long run dies. 
MINEOR 5% Chrome, Air Hard- 
ening, Non-Deforming. Has many 
desirable features of more expen- 
sive air hardening steels. Tough 
at high hardness. 

OHT Oil Hardening, Non-Deform- 
ing. Excellent machineability, mini- 
mum distortion, good resistance to 
wear. An economical steel for 
short run dies. 

“MT6” The Standard "M2 Type”, 
High Speed Steel. Designed for a 
superior tool and at the same time 
save critical alloys. 


At left is a list* of our most popular tool 
steels. One of these steels will be best 
for the job you are now considering or 
as a replacement for a steel not per- 
forming satisfactorily. 


A Darwin & Milner tool steel engi- 
neer will be glad to make suggestions 
that will result in better performance— 
greater economy wherever it is possi- 
ble. Ask now for him to call! 


*Other tool steels listed in our complete catalog 
—ask for your copy. 


Furnished in bar stock, billet, forging, sand 
casting. Drill rod, flat ground stock, tool bits. 
Bulletin on Request. 


DARWIN & MILNER Ine. 


highest grade tool steels 


2345 ST. CLAIR AVENUE x 


CLEVELAND 14, OHIO 


REPRESENTED BY 
ZIV STEEL & WIRE CO., CHICAGO + DETROIT © ST. LOUIS © INDIANAPOLIS * TOLEDO « MILWAUKEE 


* M.G. OPP COMPANY, NEW YORK CITY 


PECK STEEL & DIE SUPPLY COMPANY, LOS ANGELES 


CHARLES B. WEBSTER, PLAINVILLE, CONNECTICUT * CHARLES W. BRINGMAN, ORLANDO, FLORIDA 
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BENDERS 
5 hand models 
2 power models 





PRECISION 
MACHINES 


for Die-less Duplicating 







SHEARS 
4 hand models 
4 power models 








ROD 
PARTERS 
2 hand models 
1 power model 








NEW CATALOG 
packed with ideas for making parts by 
“Die-less Duplicating’’—the money-saving, 
time-saving technique created by Di-acro. 


‘ 
4 


NOTCHERS 
1 hand model 
1 power model 





PUNCH 
PRESSES 
2 hand models 
2 power models 








BENDING MANUAL 


gives exact methods for bending processes 
ina variety of materials. Over 90 dia- 
grams and charts with tooling suggestions. 


Sent on Request 


O’N21L-IRWIN MANUFACTURING CO. 
315 8th Ave., Lake City, Minnesota 








BRAKES 
10 hand models 














ROLLERS 
2 hand models 


















TOOLING and PRODUCTION 


January, 1953 
Editorial OUR OWN “RETOOL- 
ING PROGRAM” 4l 
Gages 


“Location Limit Gages, Their De- 
sign and Use” by N. M. Olney, 
Federal Mfg. & Engineering 
es... 43 

Mr. Olney shows how to make 
and use hole location gages 
which can be as effective and 
simple to use as the cylindrical 
plug gage. 





Dies 


“Die Quench Saves Dollars” 46 
A brand new technique has 
been developed by North 
American Aviation, called ‘‘die 
form quenching”, for forming 
the wings of airplanes. 


Cutting Tool Materials 


“How to Select Cutting Tool Ma- 
terials for Automatic Screw Ma- 
chine Work” by Lester F. Spen- 
cer, Landers Frary & Clark 48 

Mr. Spencer discusses the im- 
portance of selecting the right 
cutting tool material for machin- 
ing materials having different 
machinability characteristics. 


Dies 


“Principles of Cutting Sheet and 
Strip Metal with Press Dies” __52 
This is a chapter from the fourth 
edition of ‘Die Designing and 
Estimating’. It treats on the 
principles of the various press- 
die cutting operations, including 
cut-off, blanking, piercing, trim- 
ming and shaving. 


Plastic Models 


“The Plastic Model as an Engi- 

neering Tool” by Arnold P. Savi- 
ano, Creative Industries of 
ES ee eee 
Plastic models are filling a need 
which has existed in the design 
field for some time. It is much 
easier to analyze a problem 
when a model is held in the 
hands and can be twisted, turn- 
ed and viewed in various posi- 
tions. 


Cost Controls 
“Operating Cost Controls Offer: 
Increased Productivity: Dollar 
Economies, Less Scrap and 
Waste” by M. K. Sheppard, M. K. 
Sheppard and Company _____ 62 
It is the opinion of the author 
that good operating cost con- 
trol must begin at the foreman 
level and be developed care- 
fully from this level to the top. 
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Hardness Testing 


“Hardness Testing Equipment and 
Methods” Part I 

by John E. Hyler. 64 
Hardness is a quality definitely 
known to exist, but there is no 
precise definition of the term. 6 © 
The measurement of hardness 
is comparative and Mr. Hyler j @) f | a 
describes the several types of 
equipment in popular use. 


wintn 


—shorts— 
International Limits 
Standardization 74 


Selection of Diamond Wheel 
I of 0k a a ks 76 





Clamping with Toggle Clamps 103 
Spray Gun Lettering 116 


mato Tne rower Mot! A HARIG precision die 


Gages for Inspecting Root Forms 


on Jet Blades 124 for BIG job performance! 








G. E. Penny Pinchers 125 
A Hari isi having die buil ha 
Conveyors Cut Assembly festh on the inside diomaer of large ring sed 
ie napene 128 in a military vehicle's aut ion 









7 to 1 Reduction Speed 
a ee eens 132 
Helical Thread Inserts Siete 
Engine Production 133 
Roto Head Increases Engine Lathe 
I i asincnsniinshciaabciceneen 136 
New Electric Roller-Hearth Type 
yo a 


Determining the Sasttnene of 
Steels to Heat Checking ___129 


—departments— 


“QUICK PIC CATALOGS” ____90 


Look—a pictorial selection of 
today’s newest literature. Reach 
up on the rack and take your pick. 


“MEN YOU SHOULD KNOW” _98 
Do you? 


“PUBLICATION PREVIEWS” _104 
Capsule descriptions of current $ 

literature. Bulletins, brochures,| § Oe Rae + GREATER PRODUCTION 

— and circulars—you name en + LONGER DIE LIFE 

it! 


“SHOP AIDS” . a 


Need help in any siieaes of 
modern metalworking? See this 
section for materials and design 
aids, inspection and production 


« LESS DOWN TIME 
e LOWER COST PER PIECE 
« PRECISION WORKMANSHIP 


ee? 


This large Harig die is built for dependable heavy 
duty performance. It employs sectional tooth inserts 
for precision shaving of a large ring gear, designed 
techniques. ¢ to give outstanding service. Harig designs and 
“PROGRESS ON PARADE” _ 139| SEND NOW builds unusual dies, tools and special machinery 


; for your free copy of for every purpose. Why not consult our engineering 
Check this carefully. It can HARIG—“‘America’s Foremost staff about that current problem? 
bring new efficiency to your op- Precision Diemaker” * 
eration. The newest in machines, 
tools, and accessories. 
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ELIMINATE 

3 OUT OF / 
TOOL-MAKING 
OPERATIONS 


WITH JERGENS SINE FIXTURE KEYS 


At last—a practical solution to elimnate the exacting layout process and tedious, 
expensive milling procedure required to mill fixture key slots. Now save over 50% 
of your laying out and milling costs and eliminate five out of seven operations. 
The Jergens Sine Fixture Keys are made with shank diameters of either 5” or 
34"", The keys which fit table slots of 2” to and including 7%” have %” diam- 
eter shanks. For table slots 15/16” to and including 1%”, the key shanks are 
34’ diameter. This simplifies design and construction because only two fixture key 
hole sizes are involved. It also results in a given fixture being usable on machine 
tables of several sizes and permits taking fullest advantage of idle machines. 








SFK 1.062 . 750 





All Sine Fixture Keys are guaranteed as follows: Concentric 
within .0005—Tensile approx. 200,000 PSI—Material 4140— 
Heat treat 40-45 Rockwell. 
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editorial 


OUR OWN “RETOOLING PROGRAM” 


In the pursuit of our editorial objectives we like to think of our magazine as a means of 
communication and conveyance. It is the means whereby our authors communicate with our 
readers and convey to them the tooling and production know-how which they, the authors, have 
acquired in attaining the responsible positions they occupy in industry. 





The vast majority of the editorial features which we present we specifically solicit from 
men whose respective accomplishments in the many subdivisions of the tooling and production 
picture are known to us and stamp them as authorities. 


Our editorial concept and program stems from the simple fact that without tooling there 
could be no production and that without production there would be no need for tooling. 


The composite activity by which our contributing technicians, all men of industry, have 
earned for themselves worldwide renown, and which has given our country unprecedented 
standards of living, is their superlative faculty for designing a product for mass manufacture. 
Added to this is their ability to create the ingeniously conceived and precision-made production 
tooling essential to the highest productivity. 


Working intimately as we do with these leaders in the designing and building of tooling 
for production, in retooling for increased productivity and reduced costs, in quality control for 
higher acceptance and lessened waste, it is only natural that we should have embarked upon a 
“retooling program” of our own. 


This we have done, and this is it — this new and larger format of TOOLING and PRO- 
DUCTION you now hold in your hands. 


Printed pages are the tools of our trade and are what we use to build our end-product — a 
package of authentic, highly-skilled, proved-in-practice, metalworking know-how and show-how. 


As such, then, our printed pages in treating the vast activities of tooling and production are 
just as subject to the benefits to be derived from “retooling” as are any screw machine product, 
stamping press activity or assembly line. 


Whereas in metalworking, retooling is designed to increase productivity, so does our new 
large page size increase the productivity or effectiveness of its message-carrying job. Larger 
illustrations, larger and bolder type styles, more generous borders and refreshing use of white 
space, all combine to enable the page to do a better job. 


As in metalworking, where retooling is done to accomplish cost reductions, so do our larger 
retooled” pages reduce your “cost” in reading time. 


Again, as in metalworking where retooling makes work easier, so do our “retooled” pages 
make easier for you the job of receiving and retaining messages they convey. 


By the same token, our larger and more generous page areas make easier and more pleas- 
ureable for us the job of “packaging” and displaying the fine material that our authors painstak- 
ingly originate. 

Every benefit that accrues to our editorial pages in these many respects is enjoyed equally 
throughout our advertising pages. The larger areas, be they two-page spreads or one-eighth 
pages, enable our advertisers to do greater justice to their products. Larger illustrations, less 
crowded technical copy and data, and more effective use of color and layout all combine to 
make it easier for the reader to appreciate what is being offered. 


With that our case rests in your hands. After all, our own “retooling program” is nothing 
more or less than practicing what we preach. We hope we have won your continuing approval 
and support. We will be more than pleased if you can take a bit of “time out” from a busy 
day to let us know how you like the ‘tretooled”” TOOLING and PRODUCTION. We would even 


much rather have criticism than “tno comment.” 
¢ (ee 
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editor 
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= WESSONMETAL...The Carbide for Top Production __ 


WESSONMETAL 
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Here is a gage design that offers a 
fast, dependable, and inexpensive 
means of inspection for hole location. 
For repetitive work its simplicity in- 
sures its effectivess. 





LOCATION Limit ¢ 
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by N. M. Olney 


Tool Engineer 


FEDERAL MFG. & ENGINEERING CORP. 
Brooklyn, N. Y. 
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Fig. 1. The gage is used by placing and holding the 
piece-part, Figure 2, firmly against the banking surface 
“A” and inserting the gage plug ‘’B’ through both part 
and gage holes. If the hole is located within the toler- 
ance zone, the plug will enter both holes freely or with a 
light push fit. It is essential that the work hole diameter 
be within its specified limits. 


In repetitive type manufacture it is seldom 
that one does not encounter a pressed metal 
or machined part specifying that a hole be 
located from some given point or surface. 


To determine hole location in production 
parts by conventional means can be a time 
consuming procedure involving the use of a 
suitable gage pin or plug, surface plate, gage 
blocks, height gage and indicator. Although 
this basic method of inspection provides accu- 
rate information, it is not suited to mass pro- 
duction operations for reasons which are quite 
obvious. 

The answer to rapid hole location inspection 
may frequently be found in the use of “Loca- 
tion Gages”. Properly designed and used, this 
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Their Design and Use 


type of inspection tool is as effective and sim- 
ple to use as the conventional cylindrical plug 
gage. 

Used in Ordnance and other mass produc- 
tion industries it offers a fast and dependable 
means of determining whether the hole loca- 
tion is within the working tolerance specified 
and in addition is no more expensive to build 
than any other comparable grade “A” tool. 

Location Limit Gages are suitable where 
the part hole location tolerance is greater than 
the hole diameter tolerance. The location tol- 
erance should preferably be more than .002. 

The gage shown in Figure 1 represents one 
of an infinite number of forms embodying this 
principle of design. Inspection is made by 
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Fig. 2. Workpiece for which the hole location gage was 


placing and holding the piecepart, Figure 2, 
firmly against the banking surface “A” and 
inserting the gage plug “B” through both part 
and gage holes. If the plug enters freely or 
with a light push fit through both holes, it is 
an indication that the hole is located within 
the tolerance zone. 

However, the location gage is effective pro- 
viding the part hole diameter is within speci- 
fied limits. Since the size of the gage hole and 
diameter of the gage plug are both influenced 
by the dimensions and tolerances of piecepart 
hole diameter and location, it is essential that 
the part hole size is checked with suitable 
plug gages prior to using the location gage. 


Determination of Basic Gage Dimensions 

The 2.600 diameter of the part must fit free- 
ly over the gage, consequently the gage in 
this case is made .001 smaller than the mini- 
mum diameter of the part so as not to in- 
fluence inspection. The gage hole must be 
located at a distance equal to the nomial part 
hole location or 1.5000. Its diameter must be 
made equal to the maximum tolerance limit of 
the part hole or .5660. 

Since the location gage plug diameter is a 
function of both part and gage holes, its 
diameter must be based upon the condition 
which occurs when the part hole location is at 
the minimum or maximum tolerance limit 
with respect to the gage hole, as indicated in 
Figure 3. 
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designed. The 2.600 diameter must fit freely over the gage. 


It will be readily seen that in order that the 
plug “B” may enter both gage and part, it 
must be smaller by the amount of interference 
which occurs under this condition. If the 
Diameter of plug “B” is made equal to the 
condition based upon minimum part hole and 
gage hole interference as at “X’’, a situation 
could develop whereby the part hole when at 
maximum diameter could be beyond the per- 
missable location tolerance by the amount “Y”’ 
and still be accepted by the gage as a good 
part. 

The amount “Y” represents one half the dif- 
erence between minimum and maximum diam- 
eters of the part hole. To offset this possibility 
the plug is made equal to diameter “‘X” plus 
“Y”’ which is the corrected basic gage plug di- 
ameter. Altho this prevents the condition 
described, it reduces the allowable location 
limit from minimum or maximum by the 
amount “Y” when the part hole diameter is 
running at the low limit. When the part hole 
is at maximum diameter and its location is 
at the high or low tolerance limit, practically 
the full working tolerance is maintained. 


Gage Tolerances 


The determination of suitable tolerances 
and their application in the right direction is 
just as important, if not more so, than de- 
termining basic dimensions. Tolerances allo- 
cated incorrectly to gage plug diameter, gage 
hole location or diameter may cause good 








nr 


— 1 


as DO SO eS 











JANUARY, 1953 


{. CAL 
© Ge : 1/-$000 -_- 
| “GAGE HOLE LOCATION 
i o~ 
pr ~ ~ 
ct *% é aN 
F47, At a : Od 
- ~ 
aa > 
ee ~ 
pe / 
4 
j an —« 
e 
~—! 


Fig. 3. This layout shows the calculations and allowances 
necessary to insure that practically the full working toler- 
ance of the part under inspection is maintained. 

parts to be rejected more readily by further 
reducing the working tolerance or can cause 
bad parts to be accepted. 


Gage Hole Location Tolerance 

The gage hole must be located equal to the 
nominal piecepart hole location. The hole 
should be jig bored, the tolerance applied 
bilaterally and maintained preferably at not 
above plus or minus .001. An increase in 
tolerance adversely effects working tolerance. 


Gage Hole Diameter Tolerance 

Diameter should be made equal to the maxi- 
mum diameter of the part hole and tolerance 
allocated minus. 


Gage Plug Diameter and Tolerance 

Size is determined by adding to the basic 
gage plug diameter one half of the gage hole 
location tolerance. The sum is the required 
minimum diameter. Tolerance is applied plus 
by adding the same amount to obtain the 
maximum diameter. The reason for allocating 
the tolerance plus is to prevent the possibility 
of accepting work beyond the working toler- 
ance zone. 
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Tool Life Increased 
by High-Velocity Blasting 


“Pressure Blast’’ high-velocity 
wet-blasting has been used suc- 
cessfully for the lengthening of 
cutting tool life. In some cases 
more effective than hard chrome 
and much less expensive, taps, 
reamers, broaches, twist drills, 
gear holes, milling cutters, and 
cut-off saws have lasted up to 8¥2 
times as long following pressure 
blasting with a fine, 5000-grit size 
abrasive. 

Similar in effect to hand honing, 
pressure blasting removes feather 
edges and blends directional 
sharpening lines. Microscopic 
etching of the tool surface also oc- 
curs which creates thousands of 
tiny oil wells for better lubrication 
retention. The blending of the 
directional grinding lines insures 
smooth, even chip-flow and elimi- 
nates the possibility of the heat 
factor to “weld” chips into deep 
deep relief. The slight peening 
effect of the pressure blast sub- 
stantially reduces fatigue failure 
possibility. 

















This grid replaces an assembly that formerly required 
over 200 individually stamped or machined parts 
and thousands of rivets. The waffle-like pattern is 
machined out by the router before the grid is heat 
treated and die quenched. 


HE WINGS OF AN F-86 SABRE have 35 doors. 

Through these doors, mechanics and in- 
spectors probe and squint at the machinery 
which makes a wing do its many chores. 
Airplane designers are being slowly forced out 
of the wing into the fuselage to seek space for 
their equipment. But the industry is still a 
long way from punching wings out with huge 
presses like doughnuts in a bakery. 

There have been drastic changes in the 
manufacture of wings, however. No longer do 
assemblers produce a wing from hundreds of 
components and thousands of rivets. The 
job has been reduced to a point where the 
joining of a relatively few parts forms the 
high speed wing of today’s airplane. 

In the Air Force F-86 Sabre and the new 
Navy FJ-2 Fury, for example, parts have been 
saved in wholesale quantities by relying on 
heavy, waffle-like members called “grids’’. 
And there is only one way to form these grids 
on a production basis. That is by a brand new 
technique, developed by North American Avi- 
ation, called “form die quenching’. Through 
this process, designers have saved 225 parts 
in the wing of an F-86H, and a total of 214 
parts in the Navy’s FJ-2. This does not in- 
clude the saving of thousands of rivets. 

The saving in man-hours is of course very 
great. Some parts which formerly required 
up to 24 man-hours of power hammer work 
can now be made in eight minutes utilizing 





Diz QUENCH 
SAVES 
DOLLARS 





the form die quench process. The saving goes 
beyond the production of the individual parts. 
This saving shows up in the simpler assembly 
job on the wing, and in the reduction in stock 
bins, which now hold a few parts instead of 
hundreds of different parts. 

Form-die quenching was developed by the 
company’s Machine Forming Department, 
with technical assistance from the Production 
Development Laboratory. The new process is 
a method of forming extremely accurate con- 
tours in high-strength aluminum alloys. This 
is accomplished by combining the heat-treat- 
ing, forming, and quenching into one con- 
tinuous process. 

“The reason die-quenching had to be 
adpoted for the grids was that conventional 
forming processes do not overcome different 
degrees of springback in the grids caused by 
variable properties in the heat-treated metal’, 
said Joseph Corral, General Foreman of the 
Machine Forming Department and originator 
of the technique. 

According to Mr. Corral, “The problem is 
further complicated by changes in cross- 
section and warpage in the part itself, caused 
by the relief of surface stresses in the ma- 
chining operation. While forming may be 
done with the metal in the soft temper, the 
subsequent heat-treatment and water quench 
required to develop the full structural strength 
of the material cause the part to undergo 
serious warpage due to residual strains when 
the grids are water quenched. Deviations 
from the required contour, warpage, and di- 
mensional changes caused by water quenching 
the grids are virtually impossible to correct”. 

So important is the program of form die 
quenching that two huge new presses are now 
being produced by the Hydraulic Press Manu- 
facturing Co., Mount Gilead, Ohio—one for 
the Columbus plant and one for Los Angeles 
production. These presses, costing $500,000: 
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Photomicrographs showing the structure of 75 S-O aluminum. Left, as the metal comes from the mill. It has 
been allowed to cool slowly and constituents have precipitated out. Center, super-saturated solution resulting 
from heating and die quenching. Nearly all of the soluble content has dissolved. Rapid quenching prevented 
precipitation, but this is not a stable condition. Right, the metal after die quenching and artificial aging. Black 
dots along the grain boundries show that some of the soluble constituents have precipitated. The metal is at its 
best in this state and will change little within the life of the airplane. 





apiece, are being purchased by the Air Force 
and Navy for use at North American and will 
permit application of the new technique to 
much larger workpieces. 

“Fast and less expensive” is the way to 
express the die quench process. The first 
grid to be made for an airplane at North 
American by this technique was on the experi- 
mental XF-93. Previously one for another 
experimental airplane was made on a power 
brake, but this was not successful. Power 
brake operation is a tedious hand process re- 
quiring great skill on the part of the operator, 
who constantly checks his work as he forms 
the contour. This means that each part is 
slightly different because of the human ele- 
ment involved in its forming. The form die 
quench process allows a huge press, with one 
giant squeeze, to form the part to a perfect 
contour over the die. Parts are exactly alike. 
The big new presses, each capable of exerting 
a squeeze of 14 million pounds—the weight of 
two destroyers—will form the contour in 
four seconds. 

The part formed by the new process is rela- 
tively stress free, which may mean a gift of 
several thousand pounds per square inch to 
the designer of the part. 

Internal stresses are locked up in the rolled 
plate as it comes from the mill. When the 
plate is machined, these stresses are relieved 
and the plate is no longer flat. For example, 
under machining, a plate may “walk” or bend 
as much as 3/16” to the foot. A long plate 
may have a bow in it, or be “out of flat” as 
much as 3” after machining. Some methods 
of forming parts put the stresses back in the 
part, and these must be subtracted by the 
designer when figuring how much load the 
part can take in the airplane. 

“It’s like this”, says Charles Cole, metal- 
lurgist who assisted in working out the heat 
treat formulas for the die quench process. 


























“If you have a rope which will hold 1,000 
pounds, the rope will hold not 1,000 pounds 
but 900 pounds. The weight of the hook must 
be taken into consideration when figuring the 
load it will carry”. 

A relatively stress-free part actually allows 
the designer to design a part smaller. And 
both weight and space in a wing are like meat 
and potatoes to an airplane designer. 

The process developed by North American 
allows the purchase of less expensive metal 
plate that has been only partially heat treated. 
In the machine shop, after skin-milling, pilot 
holes are drilled so that the big sheets can 
be held solidly to the routing tables in the 
Material Preparation Department. There the 

. « » Continued on page 56 


The hot grid is quickly transferred by mechanical 
means from the heat-treat furnace to the press, 
where it is formed and quenched in one operation. 
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Tool-wise, production-wise, and cost-wise the best results in a given tooling program can be had only when there is ade- 
quate understanding of the practical metallurgy of both the work material and the cutting tool material. This is a form 
of “teamwork” that Mr. Spencer is particularly fitted to explain. 


How to Select 


Cutting Toot MATERIAL 


for 


AUTOMATIC SCREW MAcHIne Work 


Introduction 


Regardless of whether automatic, semi- 
automatic or standard single operation equip- 
ment is employed in a machining program, 
one of the most important phases of tool de- 
sign is that of selecting the cutting tool ma- 
terial. Thus, it is natural that there should be 
a large number of tool materials so that each 
class of work and type of machining operation 
may be handled with the greatest possible 
efficiency. The selection of any one specific 
tool composition within a class for a given 
application can only be made after a careful 
study of the known conditions of the opera- 
tion and of all available information regarding 
the material to be machined. 

Other factors that would influence the 
choice of tool material can be summarized as: 


(a) the selection of the machine tool along 
with the methods provided for tool holding 
and support; 

(b) the type operation to be performed, 
whether it be facing, turning, drilling, etc.; 

(c) the nature of the operation such as 
roughing or finishing; 

(d) the condition of the equipment; 

(e) the proposed lubricant and method of 
directing it onto the work; 

(f) the design of the part to be machined; 
and, 

(g) the machining conditions such as quan- 
tity, accuracy, finish and other production 
requirements. 


In addition, the material to be machined 
must be thoroughly investigated as to its 
physical form and properties, chemical com- 
position, heat treated condition, machinabili- 
ty, and probable relative magnitude of chip 
pressures. 


The shape and relative strength or fragility 
of the part will have an important bearing on 
tool material selection. If the piece is irregu- 
lar, an intermittent cut would require a tough, 
shock resistant material for the cutting tool. 
If the part is thin-walled and springy, a hard 
wear-resistant tool, which will retain its cut- 
ting edge for long periods at low cutting pres- 
sures, is required. 


Materials to be Machined 

Both the carbon and alloy steels, with the 
exception of the high alloy types such as the 
stainless and the high manganese steels, have 
very much the same cutting characteristics. 
Both cut with a continuous chip, and form a 
built-up edge on the tool if machined at low 
speeds. As the speeds increase, a critical 
point is reached above which this built-up 
edge is swept away and the cutting is more 
efficient, tool life is greatly extended and the 
finish is improved. This critical speed is af- 
fected by the hardness of the steel, the chip 
thickness, and to a lesser degree, by the depth 
of cut. 

Good cutting practices are usually 50 to 100 
percent above this critical speed. Thus, the 
term, ‘“‘machinability” is often employed; this 
property being associated with long life at 
high cutting speeds and ease in obtaining a 
smooth finished surface. Occasionally, it also 
connotes low power consumption or low pres- 
sures on the tool face. 





by Lester F. Spencer 
Chief Metallurgist 


LANDERS FRARY & CLARK 
New Britain, Conn. 
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The use of the so called free-machining 
steels, which contain well distributed non- 
abrasive inclusions such as is exemplified by 
sulphide inclusions, has resulted in improved 
tool life and surface finish. Probably each 
cavity containing a sulphide inclusion be- 
haves as a minute notch, since the reinforce- 
ment due to this soft inclusion is practically 
nil. 


Because of the localized high degree of 
stress which is just ahead of the cutting tool, 
the chip breaks readily and the material be- 
haves, at least with respect to the cutting tool, 
as if it were brittle. Moreover, the sulphide 
inclusion may possibly be smeared out and 
tend to act as a highly efficient lubricant 
which reduces both the abrasion of the tool 
and aids in producing a smooth finish. In ad- 
dition, cold drawing, an essential prerequisite 
for automatic screw machine work, has also 
the effect of decreasing the ductility of the 
steel in regard to chip breakage which will 
also aid machinability. 


The general tendency toward the use of 
steels of higher strength and toughness for 
various types of mass production parts has in- 
creased this emphasis on machinability. Al- 
though many of the characteristics of these 
unsulphurized steels are desirable from the 
standpoint of good parts design and service, 
they are usually directly opposed to good ma- 
chining properties when compared to the 
sulphurized grades of steels. Thus, materials 
that have high hardness or materials with 
high ductility, even though accompanied by 
great softness, are deterimental to good ma- 
chinability. In the latter case, the low carbon 
compositions are relatively difficult to ma- 
chine when annealed to the lowest values of 
hardness. 


In many instances, surface finish is of pri- 
mary importance. In fact, the useful life of 
the tool may be regarded as being over as 
soon as any roughness becomes apparent even 
though the tool could continue to function for 
a much longer period of time before actual 
breakdown would occur. 


Where surface requirements are strict, it 
may be necessary to control the micro-struc- 
ture of the steel very closely; this being ac- 
complished by suitable heat treatments, prop- 
erly selected and controlled on the basis of 
such factors as (a) the specific machining op- 
eration; (b) the type and size of the part to 
be machined; (c) the chemical composition of 
the material to be machined; and, (d) the type 
and availability of the heat treat equipment 


within a plant. 


Although detailed information regarding 
the use of tool materials will be given, it is 
only necessary to state at this point that the 
high speed tool compositions are generally 
employed in the machining of both the free- 
machining types and the so called high 
strength steel compositions in multi-spindle 
and single spindle automatic equipment. Thus, 
the high speed tools which have that well 
known property of “red hardness” have been 
found usually satisfactory for drills, ream- 
ers, counterbores, taps and threading tools, 
broaches, form tools including circular, flat or 
dovetail, and similar tools. 


High speed steels have given satisfactory 
forming tool service with speeds varying from 
30 to 400 feet per minute; a prerequisite being 
that the tool be rigidly supported. On any 
form operation, the success in the use of a 
tool material depends considerably on such 
factors as tool design and material machined. 

In the event of a drilling operation, high 
speed drills of sizes 14 inches and under have 
been used with success; the feeds per revolu- 
tion ranging from 0.001 to 0.002 inches. On 
larger drills, one inch in diameter and over, 
with feeds varying from 0.015 to 0.020 inches 
and speeds from 30 to 400 surface feet per 
minute, the use of high speed steel is recom- 
mended. 


In some instances, especially in the use of 
very small diameter drills or taps, where 
breakage is more of a factor to consider than 
tool life, it may be advisable to use a less 
expensive material such as a carbon steel. 
However, the choice of tool materials in this 
instance would be an individual problem and 
due consideration of all factors would be 
necessary. 


In the event that high speed tools are not 
satisfactory, either the cast alloy type of tool 
material or the cemented carbides may be 
employed. In the former instance, a typical 
cast alloy that has been employed as a tool 
material is the non-ferrous cobalt base com- 
position having chromium, tungsten, carbon 
and boron. This type of tool material has con- 
siderable more red hardness than any of the 
high speed tool compositions and, in addition, 
no subsequent heat treatment is required. It 
has the advantage in maintaining a cutting 
edge beyond the limits of high speed steel, 
but it is considered more brittle. 


This cast alloy tool material is used only 
for roughing cuts on reamers and counter- 
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bores at speeds slightly higher than those 
used with high speed tooling; cast blanks as 
inserts being provided. It can also be used 
in a form tool where the speeds can be in- 
creased from 25 to 50 percent over that ex- 
perienced for high speed tools; here again 
rigidity of tool setup being essential. It is 
limited in use for broaching, drilling and 
gear cutting and is not recommended for use 
in taps or threading tools. 


The cemented carbides have both red hard- 
ness and resistance to abrasion values far 
above that obtained with any other type of 
tool material; however they are also the most 
brittle. A cemented carbide has the ability to 
out-perform most types of tool materials if 
the proper choice is made in view of the con- 
ditions of machining. 


Ordinarily, the hard carbide is made in the 
form of tips or nibs which are used on steel 
shanks the design of which permits the car- 
bide to function as the actual cutting edge 
of the tool. In smaller sizes, particularly for 
precision boring, solid carbide bits may be 
employed. 


In the machining of high alloyed material 
such as the stainless steels, certain precau- 
tions must be observed, especially where the 
austenitic alloys are encountered. Thus, stain- 
less can be divided into two groups, namely 
the hardenable (magnetic) and the austenitic 
(non-magnetic). 


The hardenable stainless grades will ma- 
chine similarly to the alloy steels of equal 
hardness, whereas the austenitic grades will 
work harden but are soft and gummy enough 
to build up on the cutting tool edge. The build- 
up tendency calls for the use of high speed 
tooling, whereas the work-hardened chip and 
machined surface require speeds in the lower 
range to prevent excessive tool wear. 


The best condition is therefore a com- 
promise, with a feed rate heavy enough to 
get under the work-hardened surface of the 
previous revolution and a speed high enough 
to avoid excessive build-up; recognizing mean- 
while that tool life will be shorter than with 
equivalent jobs on other steels. Of interest 
is the information on tool material given in 
Table 1 for the machining of the stainless 
steels. 


In the machining of the non-ferrous metals 
such as the aluminum alloys in automatic 
screw machines, relatively high speeds are 
used and the metal is removed at a rapid rate. 
Although the red-hardness characteristics of 
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high speed steel is probably not utilized to the 
fullest extent, its high abrasion resistance 
makes it a first choice for the majority of tools. 
Standard applications of high speed steel tool- 
ing on such alloy types as 11S-T3, 17S-T4, 
R317S-T4 and 24S-T3 are box tool blades 
where exceptional finish and high rates of 
metal removal are experienced ; large counter- 
bores where high speeds, close tolerance and 
good finish are the requirements; form tools 
for roughing; and, such tooling as reamers, 
drills, facing tools, cut-off tools, drills recess 
tools, skive tools, shaving tools, and collapsi- 
ble tap chasers, tap and threading dies. 


In some instances, the carbon or low alloy 
tool steels may be used advantageously. For 
some fragile and small tools such as drills and 
taps, where tool breakage presents more a 
problem than tool wear, it may be advisable 
to use this less expensive material. Such tools 
can be drawn back in the shank, giving a 
tougher condition than is possible with the 
more brittle high speed tools. 


Carbon steels are also employed as box 
tool V-rests, box tool roller rests, knurls, 
shaving tool rollers, supports, taps and collap- 
sible tap chasers where breakage due to size 
may be experienced. 


The use of cemented carbide tipped tools 
has opened new fields in machining the alumi- 
num alloys. In some instances, by proper ap- 
plication over thirty times the life between 
grinds has been experienced as compared to 
high speed tooling. In many cases, the use of 
carbides is mandatory in order to obtain good 
tool life and a fine finish. This is especially 
true in machining the high silicon aluminum 
type alloys. Even though the extreme hard- 
ness of the carbide may permit the use of 
higher speeds, the speeds available on exist- 
ing equipment may be such that full advan- 
tage cannot be taken of this outstanding 
property. Also, since the cemented carbides 
are relatively brittle when compared to the 
high speed steels, both judgement and knowl- 
edge of the operating conditions of a given 
operation must be employed to determine the 
suitability of this material. 


The use of cemented carbide in the ma- 
chining of aluminum and most other non-fer- 
rous materials, will be determined by such 
factors as: (a) the speeds available on exist- 
ing equipment; (b) the rigidity of the equip- 
ment; (c) the type of cut, whether continuous 
or intermittent; (d) the relationship of car- 
bide speeds to other tools within the setup 
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Table 1 Approximate Tool Selection Chart 





Type 1 


Steel 


TOOLS AND OPERATING CONDITIONS High-Speed 


Type 2 Type 3 Type 4 Type 5 
High-Speed High Cast Corbides 
Cobalt Cobalt Alloys 














TAPS, THREADING DIES, AND CHASERS __. ; Excellent 
Moderate or slow speeds, increase speeds for fine 
pitch threads. 


CUT-OFF TOOLS. Circular or Blade Type Excellent 
For average setups—medium or heavy feed, inter- 
mittent or heavy cutting at moderate speeds. 


CUT-OFF TOOLS. Circular, Blade or Insert Type __ | 
For special set-ups, employ medium or fine feeds 
at high speeds. 


FORM TOOLS. Circular, Dovetail or Flat Excellent 
For average set-ups, or finishing cuts, use heavy | 
or light feeds at moderate speeds. 


FORM TOOLS. Circular, Dovetail or Flat 
For special set-ups—finishing cut at medium or 
fine feeds—at high speeds. 


BOX TOOLS ___ Excellent 
Average setups—medium or heavy feeds and cuts | 

at moderate speeds or intermittent cuts on Hex- 

agonal Stock 


BOX TOOLS 
Special set-ups—medium or light feeds and cuts at | 
high speeds. 


LOW SPEED TURNING - Excellent 
For heavy feeds and cuts at moderate to slow 
speeds or intermittent cuts. 


HIGH SPEED TURNING. (Rigid Set-Up with Ample 

Tool Support.) : eee } 
For medium and heavy cuts at moderate feeds and | 
high speeds. 


FINISH TURNING ; ‘ 
Very light depths of cut at fine feeds—for obtaining 
a fine finish. 


REAMERS Excellent 


For average set-ups—medium to fine feeds—mod- 
erate speeds. 


SPECIAL REAMERS ; 
For special set-ups—medium to fine feeds at high 
speeds. 


DRILLS Excellent 
For average drilling conditions—medium to coarse | 
feeds and moderate speeds. | 


SPECIAL DRILLS | Good 
For special applications — deep holes, etc. — use 
medium to fine feeds at moderate speeds. 


SHAVE AND SKIVE TOOLS. (For Sizing.) 
For finishing operations use fine feeds and cuts— 
moderate to high speeds. | 


MILLING CUTTING saci Excellent 
For average cutting conditions. 
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vidual efforts of machine operators and set-up men will vary. 


which may not be carbide; and, (e) the 
rigidity of the tool support. As to the econom- 
ics of the use of carbides, one must determine 
whether the selection of a carbide tool ma- 
| terial can either reduce the down-time of the 
mcahine or whether it will speed up operations 
more than is possible with high speed tools. 
Carbide advantages must be balanced against 












The above table is offered as a guide and should be used with reservation, since type of equipment, special tool grinds, and indi- 


possible higher tool costs, particularly if the 
tool is intricate. 

When carbide tools are employed, a fine lap- 
ped finish is preferred; in many instances, the 
life of a carbide tool with a lapped finish may 
be several times that of a similar tool of 
coarser finish. Carbides are employed in many 


. « « Continued on page 91 
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Principles of Cutting Sheet and 
Strip Metal with Press Dies 


A Chapter from the 4th Edition* of “DIE DESIGNING AND ESTIMATING” 


The various press-die cutting operations 
—including cut-off, blanking, piercing, 
trimming, and shaving—are accomplish- 
ed by extending the work material over 
the cutting edge of the stationary die 
block and forcing another cutting edge, 
on the punch, down past the first. That 
portion of unsupported stock that offers 
interference to movement of the punch is 
forced on ahead of it, being sheared from 
the surrounding stock. 


The shearing action severs the stock 
partially by cutting and partially by 
breaking the material. This is facilitated 
by the impact force of the driven tool. 
For this reason, cutting operations per- 
formed on punch presses are sometimes 
referred to as impact cutting as opposed 
to chip-removing methods of machining, 
where either the tool or the work—or both 
—revolves. 


In a blanking die (Fig. 2-1), the die 
block is provided with an opening that 
conforms to the size and outline desired 
on the workpiece. The working end of the 
punch corresponds in cross-section to the 
die block opening but is slightly smaller 
in size. But, in a piercing die (Fig. 2-2), 
it is the punch that conforms to the size 
and outline of the hole desired in the 
workpiece, the die block opening being 
made slightly larger. 

This dimensional difference provides a 
clearance between the punch and the die 
that is necessary for a smooth cutting 
action, to permit the punch to enter into 
the die block opening, and to prevent the 
descending punch from striking or rub- 
bing against the sides of the die block 
opening. 





*The popular Dannes & Bohmer textbook, ‘‘Die De- 
signing and Estimating’’, is in the final stages of being 
thoroughly revised and enlarged. Copies ef this book 
will be available for purchase at an early date. The 
chapter preprinted here has been contributed by Watson 
N. Nordquist, TOOLING and PRODUCTION’s Technical 
Editor. 
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Fig. 2-1. Blanking die, showing necessary radial 
clearance taken from nominal punch dimensions. 


Figure 2-3 illustrates what happens as 
the punch descends. At “A” the punch 
has just contacted the stock,:the pressure 
having reached and exceeded the elastic 
limit of the material. The material 
“gives” in the direction where it lacks 
support and begins to stretch around cut- 
ting edges of the punch and the die block. 

At “B” the descending punch has push- 
ed the stock on ahead of it into the die 
opening. Broken lines shown running 
through the stock parallel to work sur- 
faces represent planes of crystalline slip- 
page under tensional stress. The sharper 
the tool edges, the greater will be the 
tensile stresses along the work surfaces 
and adjacent to the sharp corners. The 
smaller the clearance between the punch 
and die, the greater will be the compres- 
sive stress between these two cutting 
edges as they approach each other. 

At “C” the ultimate shear strength of 
the stock has been exceeded. The stock 
begins to fracture in the direction of 
greatest stress and least resistance. With 
sharp tool edges, these stresses are suf- 
ficiently localized that fractures will start 
simultaneously from the cutting edge of 
the punch and that of the die block; and, 
with correct clearance between the punch 
and die block, these fractures will extend 
toward each other and meet. 

At “D” the action has been completed, 
the punch is at the bottom of its stroke, 
and the blank has been completely severed 
from the surrounding stock. 


Characteristics of the Sheared Edge 

The influence of this impact-cutting ac- 
tion on the apperance of the pieces pro- 
duced can be seen in Figure 2-4, which 
again shows several stages in develop- 
ment of the cut. 

At “A” the descending punch has drawn 
the stock in a bend around its cutting 
edge and, at the same time, forced the 
stock down over the cutting edge of the 


WHEN PIERCING: 


apie getue 


|. EQUAL ON 
ALL SIDES 


| PUNCH = 
HOLE SIZE 


IE OPENING? 
ee 


| 


HOLE SIZE + CLEAR. 















Fig. 2-2. Piercing die, showing clearance taken 
from nominal die block opening. 
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die. The radii adjacent to the tool edges 
represent permanent deformation of the 
work material. 

At “B” the punch has penetrated the 
stock to the point of fracture. The cut- 
ting action and the burnishing effect of 
the work material being pulled down 
along the straight sides of the punch and 
the die block opening impart a bright 
polished finish along a proportionate sec- 
tion of the sheared edge. 

At “C” the fracture is complete, the 
edge surfaces exposed by the “break” 
being seen as a dull grey (in the case of 
steel) on finished work. The line of in- 
tersection between the fractured surface 
and the surface in contact with the tool 
cutting face will be affected by the con- 
dition of the tool’s cutting edge. If the 
tool edges are sharp, there will be a sharp 
corner over edge of the blank (Fig. 2-5). 
If cutting edges are worn, the workpiece 
will carry a burr of the same height and 
radius as the amount of wear (Fig. 2-6). 

In addition to producing excessive burrs 
on the tool side of the work material, 
dulled cutting edges cause excessive radii 
on the opposite work surface and also 
demand a marked increase in pressure to 
break the metal. The fractured surfaces 
are rougher and may show many minute 
cracks which weaken the edge. 

Burr height, even when not important 
from the standpoint of product quality, 
is often used to determine the optimum 
time for regrinding die tools as a pre- 
caution against tool breakage, to keep 
actual grinding time to a minimum, and to 
ensure maximum total production from 
the die tools. 

It can be seen from the preceding illus- 
tration that neither the edges of the sec- 
tion punched out, or the sidewalls of the 
hole produced by punching, can be 
perfectly square with the top and bottom 
surfaces of the work material. 

In most operations it is advisable to 
strive for a combination of conditions 
that will result in severing the metal 
about 30% by penetration and 70% by 
breakage. This can be seen on the work 
produced by the relative height of the 
bright and dull sections along edges cut. 


“Die Designing and Estimating” 












































ui 





























Fig. 2-3. Action of press cutting tools: A punch 
has just contacted the stock; B, punch has push- 
ed stock ahead of it into the die opening; C, ulti- 
mate shear strength has been exceeded, and stock 
begins to fracture; and D, action is completed, 
punch is at bottom of stroke, and blank or slug 
has been severed from the surrounding metal. 























Fig. 2-4. Influence of shearing action on appearance of blank and surrounding metal: A, radii 
adjacent to the tool edges represent permanent deformation; B, depth to which the punch penetrates 
before fracture determines the extent of “brightness” along sheared edges; C, correct tool clearances 


will result in a “clean” fracture. 
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Fig. 2-5. Blank appearance resulting from sharp 
tool edges and proper clearances. 


Depth of Penetration 

The distance that a punch must sink 
into or penetrate the material before 
fracture begins, is variable. Although 
controllable to a degree, it depends large- 
ly on the rigidity of the work material 
and partly on its shear strength. That is, 
the more rigid the material the less it will 
deflect before fracture. 


In presswork, this rigidity represents a 
resistance to deflection under compression 
and that under tension. 


The material’s shear strength repre- 
sents the peak pressure required to rup- 
ture the material, this pressure being 
little affected by the material’s rigidity 
although the latter will determine how 
quickly this peak pressure is reached. 


Since a material’s hardness is its most 
outstanding property and is most easily 
determined, it is often assumed that its 
shear strength and its rigidity increase 
proportionately with its hardness. Al- 
though not infallible, hardness can be 
used as a general criterion of rigidity and 
shear strength. 


Thus, the greater the hardness of the 
work material, the more rigid it will be 
and the shallower the depth of penetration 
required to fracture it. This means that 
the fracture will occur earlier, with a 
faster build-up of the forces required 
to overcome the material’s resistance to 
shearing. And, the greater the stock 
hardness, the more resistant it will be to 
shear (or, the greater the unit peak 
pressure required to cause fracture). 

Thickness of the stock also has a simi- 
lar relationship. The greater the thick- 
ness, the more rigid the sheet becomes 
and the lower the percentage of penetra- 
tion required ‘for fracture. Also, the 
higher will be the actual peak pressure re- 
quired to cause fracture. 


W : SIDE CLEARANCE 


Fig. 2-7. Proper clearance is essential to good 
presswork, 
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Fig. 2-6. Blank with burr caused by worn tools. 


The problems that are encountered be- 
cause of hardness and thickness of the 
stock can be controlled to a degree by 
changing the clearance between punch 
and die and by applying a shear angle to 
the one cutting edge. These two points 
will be discussed in turn. 


Punch and Die Clearances 


The amount of radial clearance between 
the cutting edge of a punch and the cut- 
ting edge of the die block (Fig. 2-7), is 
highly important to good presswork. 

The primary requirement is that the 
clearance be uniform along the full length 
of the cutting edge (Fig. 2-8). If the 
clearance is less at one point than another, 
the quality of the sheared edge will be 
affected and will not be uniform for its 
entire length. Neither will the pressure 
be the same on both sides of the punch. 
Tool wear will be uneven and, if the clear- 
ance along one side becomes too small, 
the punch will probably break. It cer- 
tainly will if the punch point should 
strike against the top surface of the die 
block. 


Correct radial clearance can help pro- 
vide one or more of the following benefits: 
1. Clean fractures, with minimum ir- 
regularities and surface fissures, and with 
minimum taper along the fractured edge. 


2. Maximum area of sheared edge being 
perpendicular to flat top and bottom work 
surfaces. 


3. Minimum burr height. 

4. Minimum press exertion. 

5. Maximum tool life. 

In actual practice, it is often necessary 
to sacrifice benefits No. 1, 2, and 3—to a 
degree—in order to gain benefits No. 4 and 
5. Each job demands its own optimum 
combination of the above benefits. 
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Fig. 2-8. Side clearance must be uniform along 
the fuil length of the cutting edge. 
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The table below gives recommended 
starting clearances which should be speci- 
fied in the design. These allowances are 
for manufacturing and assembly tryouts 
and are subject to slight modification ac- 
cording to the results of die tryout. 

The smaller the clearance, the greater 
the depth of brightness along the edges 
cut. This indicates a higher percentage 
of cutting and burnishing in proportion to 
breaking. 

The clearance may, however, be so 
small as to be inadequate. If the stock is 
very thick, the fractured surfaces may 
be unusually rough and the metal around 
the punched hole may show many minute 
cracks leading from the edge. Power con- 
sumption will be higher and may, on 
heavy stock, be excessively hivh. The 


peak pressure required for fr: may 
exceed the normal shear stre f the 
material. Tool life will be . tically 
short. 


The larger the clearance, the lower the 
power consumption and the lower the 
peak pressure required to fracture the 
material. On hard metals where pieces 
blanked from heavy-gauge stock are large 
and quality of edge relatively unimpor- 
tant, clearances up to 25% are sometimes 
employed to keep press exertion to a mini- 
mum. Large clearances are also used to 
reduce the pressure on delicate piercing 
punches; however, too much clearance on 
a piercing die will allow slugs to pop out 
of the die. 

On the other hand, radial clearances 
may be so large as to create objectionable 
conditions for the job at hand. The great- 
er the clearance, the more the unrestrain- 
ed work surface is drawn in the direction 
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of working force, forming large radii. 
These may be too large on precision work 
that requires sharper corners on that 
side of the workpiece. Opposite to this 
radius will be a burr, the height of which 
increases in proportion to the workpiece. 

These burrs may be unacceptable on 
precision work and on work to be formed 
in a later operation. If too heavy, the 
burrs may even be impractical to remove 
by tumbling, trimming, or milling. Frac- 
tured surfaces will be inclined more and 
will be ragged, with minute cracks lead- 
ing in from the edge. 

In the case of material that is soft, 
ductile, or light gauge, excessive clear- 
ances often cause the blank to dish or will 
even draw the material without complete- 
ly severing it. 

Clearances that are normal for low- 
carbon steel are usually excessive for such 
materials as magnesium and _ stainless 
steels of the austenitic or chrome-nickel 
type. These materials are highly suscepti- 
ble to work-hardening and should be 
sheared with as little clearance—and as 
little drawing of the metal—as possible. 


Shear Angles 


The shearing action of a press die 
designed for cutting can be greatly facili- 
tated by inclining the cutting edge of 
either the punch or the die block in rela- 
tion to the cutting edge. This is known as 
adding shear to the punch or die. 

There are several ways of providing 
shear, but all have the object of shearing 
the work progressively rather than taking 
the full load of impact equally along the 
entire length of the cutting edge. 

. .. Continued on page 58 





PUNCH AND DIE CLEARANCES* 
(Percentage of Stock Thickness) 














die opening. 





| Copper & 
| | |_Brass_ 
| |Magnesium| Chrome Hard 
| Chrome- | Phenolics) Steels Bronze 
Thin | Nickel Glass Soft | Medium | Hard | Alumi- 
Class of Work Rubber| Steel Laminates! Steel | Steel Steel | num 
Small and Close Toler- | | 
ance Work | None 3% 5% 6% 7% 7% 
Average Work | 1% -3% 4% 8% 10% 12% | 10% 
Large, Heavy-Gauge | | 
Work 5% 11% 14% 17% 14% 

















* 1. These values represent the difference between diameter of a round punch and that of the 


2. In the case of rectangular or irregular-shaped punches or those that cut on one side only, 
clearance equal to one-half the appropriate value above should be allowed between the 
die edge and the corresponding punch edge for the full distance of the cut. 

3. On irregularly-shaped punches, the distance between centers of corresponding radii on 
punch and die should be held constant. 

4. On blanking operations, the necessary clearance allowance is subtracted from size of 
die block opening to determine dimension across end of punch. 

5. On piercing operations, the necessary clearance allowance is added to the dimension 
across end of punch to determine that across die block opening. 
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. . . Die Quench, from page 47 

waffle pattern is developed by routing. An in- 
teresting detail is that a section is left in the 
material at this point and goes through the 
form die quenching and subsequent aging 
process. Before the grid goes into an assem- 
bly department, the section is removed and 
submitted to the Production Development 
Laboratory for photomicrographic study. In 
this manner, the heat treating of each part is 
checked and controlled. 

After routing, the grid goes to the Machine 
Forming Department. Placed on special racks 
in the heat treating oven, the grid is brought 
up to temperature for a certain period of time. 
At this point, the metal is “relaxed’— its in- 
ternal stresses completely relieved. 


The process at this point requires agility 
and teamwork on the part of the operators 
of the big Birdsboro press, largest in use at 
this time at North American’s Los Angeles 
plant and capable of exerting a force of 9 
million pounds. As the oven doors open, the 
operators have thirty seconds to pick up the 
grid by a special handling device, move it out, 
swing it 180° and place it in position between 
the Kirksite die members in the press. The 
press moves down on the hot part. As the 
part is sealed into the die, water under fire- 
hose pressure rushes up through the die and 
around the grid members. The part, of course, 
“grows” under the heat treat. This amounts 
to about 1%” per foot in all directions, or about 
114” on the FJ-2 wing grid. The great force 
exerted by the press keeps the part from 
shrinking back to the size it was when it came 

. from the routing table. 

This growth of the part under heat treat 
requires careful calculation by the metal- 
lurgist. First the template is made to the 
exact size of the finished part. Next, it’s 








The grid has been formed to the die contour. 
Quenching the hot grid while pressure is maintained 
keeps it from shrinking and warping. 
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At the HPM plant, excess stock is milled from the 
face of the main cylinder casting for one of the new 
7,000-ton presses. 


reduced photographically to a somewhat 
smaller size. The part is then routed out to 
the smaller size. Under heat treat, the part 
grows to the exact size of the original tem- 
plate. The 9 million pound squeeze exerted by 
the Birdsboro Press prevents the part from 
shrinking. The result is a part that has grown 
or stretched in fine and uniform increments, 
which accounts for the close adherence to 
contour and the absence of locked-in-stresses. 

After the part has cooled adequately to 
room temperature, it goes from the die 
quenching process to an oven for heat aging, 
then to Spar and Panel Fabrication for finish 
milling. It is then ready for installation in 
the wing. 

Form die quenching is a revolutionary proc- 
ess in the forming of aluminum. The new 
HPM presses, the first of which is being in- 
stalled at the Los Angeles plant are not re- 
stricted to this process, however. Various 
other types of forming can also be accomp- 
lished with them. Also, they are being made 
so that in the future it will be possible for 
two presses to be placed in tandem, thereby 
permitting much larger parts to be formed by 
the form die quench process. 

Form die quenching is being used on almost 
all models of aircraft being produced in whole 
or in part by North American Aviation. The 
heavy grids proved to be the best answer to 
numerous design problems on the F-86H 





JA 





JANUARY, 1953 


Sabre and FJ-2 Fury, and the new process is 
the only way to make these grids on a produc- 
tion basis. New aircraft designs may use still 
other processes not yet in production use at 
North American Aviation. 


The form die quench process is not restrict- 
ed to the heavy grids shown in the illustra- 
tions for this article. Many smaller parts are 
being produced by this process, with pro- 
portionately substantial savings in manhours 
and with greater accuracy. On one typical 
part there is a unit saving of $16. These parts 
are turned out by hundreds. In many cases 
the process eliminates conventional drop ham- 
mer and power hammer forming of parts. The 
older forming methods relied on repeated 
blows to partially relieve internal stresses in 
the metal. By producing a part relatively 
free of internal stresses, the form die quench- 
ing process results in a considerably stronger 
part. The development of sonic airplanes and 
subsequent design of very thin wings made 
with very heavy, tough material has made the 
big presses valuable allies of the airplane 
producer. 


Process Details 

In the initial phase of the complete cycle, 
the workpiece is placed in a heat-treat fur- 
nace, heated to a specified closely controlled 
temperature, and held at that temperature 
until complete and even heating of the metal 
has been achieved. The heated workpiece is 
then removed from the furnace and quickly 
transferred to the press and positioned on the 
lower member of the form-die. 


The upper die member descends and simul- 
taneously forms and cools the part by conduc- 
tion through the relatively cold die surfaces. 
For light-gauge parts (under .375” thick- 
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The grid, formed to contour and properly cooled by 
die quenching, is now matched with the full-scale 
template. 


ness), form-die members have sufficient mass 
for the tool surfaces to remain relatively cool 
during the normal production run. On heavy- 
gauge parts, such as the heavy wing grids 
previously mentioned, the upper and lower 
die shoes serve also as water jackets and are 
cast with void areas for coolant. 


Water is injected under high pressure into 
the lower water jacket, through cored open- 
ings in the forming member leading to the tool 
surface, through the void areas of the work- 
piece and manifolded out through the upper 
forming member and the upper water jacket. 
It is assumed that a limit switch and solenoid 

. . « Continued on page 86 


In the case of large dies for ‘‘one-piece assemblies’, die shoes also function as water jackets by having void areas 
cast in, with channels leading into cored openings extending through the forming members. 
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Fig. 2-9. Shear provided by seine full cutting 
face of either punch or die block. 












. Die Estimating, from page 55 


The more common methods of applying 
shear are as follows: 


1. Inclining the full cutting face of either 
punch or die block in relation to the plane 
of contact (Fig. 2-9). This is applied 
principally to punches that cut along one 
straight line. 


2. Inclining the cutting edge to each 
side of center (Fig. 2-10) so as to permit 
cutting either from the center outward or 
from the ends toward the center. The 
former method is preferred since it helps 
hold the work and restrains work distor- 
tion. Flats should be provided at the ini- 
tial points of contact, and a radius along 
line of intersection of the two planes to 
avoid fracture of the stock. This method 
is used principally for cut-off and parting 
operations and the shear is usually ap- 
plied to the punch. 


SHEAR RADIUS 


HEIGHT 


\\ SAN 


SHEAR 
= se 
a 


\\ LE 


Fig. 2-10. Shear provided by inclining cutting 
edge to each side of center. 
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3. Grinding a concavity along the cut- 
ting edge (Fig. 2-11). This is similar to 
the preceding method, and is usually ap- 
plied to the die block. Since the effective- 
ness of shear is largely lost near the 
center of the concavity, this method is 
seldom used for heavy-gauge stock. 


4. Grinding a series of waves in the cut- 
ting face of the die block (Fig. 2-12). In 
a sense, this is method No. 3 applied to 
large, heavy blanking operations. 


5. Providing a slow helix or spiral along 
opposite sides of a circular punch (Fig. 
2-13). This method is used principally in 
piercing operations. 


Shear is not used unless needed, and its 
benefits must be weighed against its 
disadvantages. 
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Fig. 2-11. Shear provided by grinding a con- 
cavity along the cutting edge. 
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Fig. 2-12. Shear provided by a series of waves 
in the cutting face of the die block. 
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Fig. 2-13. Shear provided by a slow helix along 
opposite sides of a circular punch. 


On the negative side, the application of 
shear usually increases the initial die 
cost. It distorts that portion of the stock 
in vertical alignment with the angular 
tool face since the severed metal tends to 
bend in the same direction as the inclined 
face. 
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Thus, shear on the punch will distort 
the punched-out section while shear on 
the die block distorts the surrounding 
stock. For this reason, the shear is gen- 
erally applied to that tool which faces 
the area of stock destined as scrap. 

Another point to be considered is the 
greater chance for dimensional error and 
variation since the dimension of the cut 
tends to increase in proportion to the 
angle of shear. 

On the positive side, correctly applied 
shear angles reduce peak pressures and 
retard acceleration of pressure. The im- 
pact load is thereby reduced and longer 
tool life attained. Strain on the press is 
also lessened. In many instances the ap- 
plication of shear is absolutely necessary 
in order to reduce operating pressures to 
a point within available press capacity. 

Whereas correct punch-and-die clear- 
ances provide 20% to 35% punch penetra- 
tion before the stock fractures, the addi- 
tion of shear permits punch penetra- 
tion of 50% to 75% to complete severance 
of the material. This results in a smoother 
shearing action and cleaner edges with a 
higher degree of squareness. 


Height and Angle of Shear 
Considerable attention must be given to 
the shear height (Fig. 2-14). This height 
determines the amount of reduction in 
peak pressure, the amount of work dis- 
tortion, and the increase in dimension of 
the cut. 
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SHEAR HEIGHT = 
STOCK THICKNESS 
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Fig. 2-14. Effective shear height. 


DIE DESIGNING 


For many years, DIE DESIGNING and ESTI- 
MATING has been a best seller and, for too long 
a time, has been sold out. It has been widely 
used in schools and apprentice programs, for 
both classroom and on-the-job training, and by 
die making and die engineers as an authentic 
reference and refresher. 

It will soon appear in a new, greatly expanded 
and enhanced edition of three times its former 
size. 

First available (by the time you read this) will 
be the section devoted to the Dannes method of 
die estimating. This has become more and more 
valuable by virtue of having been shop-proved 
and found not wanting over many years. 

Although as basic as the makeup of the air 
we breathe, the new edition of DIE ESTIMATING 
has new illustrations and the text and working 
examples have been revised in terms of today’s 
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On cuts where the ratio of stock thick- 
ness to length of cut is relatively low, a 
shear height equal to stock thickness is 
usually employed. With the shear ap- 
plied from one end of the cut to the 
other, the shear angle is determined by 
the length of cut. 


Shear heights greater than stock thick- 
ness are often used but, in general, are 
objectionable for several reasons. The 
amount of work distortion and the dimen- 
sion of the cut increase in proportion to 
the shear height. In addition, the punch 
must descend farther into the die block 
opening in order to completely sever the 
material . . . and this added depth is 
equal to the shear height. The punch 
must also be withdrawn farther for ef- 
fective stripping. 





Fig. 2-14. Rake applied to the cutting face to 
reduce tendency of metal to bend away from the 
shearing force. 


This extra travel of the punch may in 
some instances be a limiting factor as far 
as operating speeds are concerned. 

In the case of short cuts on heavy stock, 
care should be taken not to obtain too 
high a shear angle since the ability of the 
tool to withstand the initial impact load 
may be affected. The shear angle prob- 
ably should not exceed 30°. 


On long cuts, compound shear angles or 
a series of waves can be employed to help 
equalize working forces. 

The tendency of metal to bend away 
from the shearing force can be reduced to 
a degree by providing rake on the cutting 
face . . . inclining it a few degrees off 
that cutting edge on which shear is ap- 
plied (Fig. 2-15). 


IMATING, 4th Edition 


most advanced die engineering procedures. 

The complete work, DIE DESIGNING and 
ESTIMATING, will be next off the press. The 
DIE DESIGNING section has been completely 
torn down, overhauled and reassembled. Much 
new material has been incorporated. 

There are greatly expanded chapters on 
blanking, piercing, and cut-off dies, bending and 
forming dies; to the chapter on drawing a 
chapter has been added on deep drawing; other 
added portions cover temporary and short run 
dies, selection of die materials, with many new 
pages devoted to job planning, stock layout, and 
press tonnage determinations. 

The new 4th edition of DIE DESIGNING and 
ESTIMATING is destined to continue as an in- 
valuable die engineering tool; encyclopedic in 
scope, authentic in source material, and 
thoroughly proved as a most practical shop text 
and teaching aid. 
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THe Puastic MopEL 


...as an Engineering Tool 


LASTICS OF VARIOUS TYPES have been used 

in making production parts for the auto- 
motive industry for many years. Their use 
has become commonplace and has opened up 
new vistas for design, particularly in develop- 
ing various ornamental features. 

In the past few years, plastics have been de- 
veloped especially for use in the production 
engineering field. Plastic dies have long 
proven successful in the aircraft industry, and 
many of the automobile manufacturers are 
now accepting this type of tooling on the 
basis of service, time savings, and mainte- 
nance cost reduction. 

Duplication of die models by the plastic 
method is coming into common use, as the 
necessary knowledge of their construction is 
acquired. These duplicate die models are used 
as production aids in setting up assembly jigs 
and fixtures, while the original mahogany 
model is being used for Kellering purposes. 
The tool engineer is becoming more and more 
plastic minded in the design of various types 
of jigs and fixtures. Fibreglas, combined 
with poyester resins, is being used to produce 
sturdy, lightweight drill jigs, routing fixtures, 
spotting fixtures, and dies. 





This article is based upon a paper delivered by the author before the 
recent Technical Convention of The American Society of Body Engi- 
neers, Inc 


Fig. 1. Orthographic Drawing 

















by Arnold P. Saviano 


Supervisor, Plastics Division 


CREATIVE INDUSTRIES OF DETROIT 
Detroit, Michigan 


Whenever a new method or process has 
been developed in any field it has been custom- 
ary for claims of a somewhat exaggerated 
nature to be made. Plastic tooling has gone 
through this stage and the good wheat of 
sound results has been separated from the 
chaff of erroneous claims. 

Now, another use for plastics has been de- 
veloped as an aid to the production and tool- 
ing engineers. The theory of its use might 
best be explained by the statement that the 
foundation of all engineering, once the origi- 
nal design concept has been established, lies 
in the various drafting phases. It is prob- 
ably safe to assume that the majority of the 
people who read this paper are either drafts- 
men at the present time or have been drafts- 
men at some stage of their careers. It is 
therefore safe to assume that most of us are 
familiar with problems involved in visualizing 
complicated portions of any new product as it 
progresses through the design and layout 
stages. 

Simple parts ordinarily present no problems 
and can be analyzed directly on a design lay- 
out. Parts which are complicated in them- 


Fig. 2. Perspective Drawing 
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Fig. 3. Actual Model | 


| Fig. 4. Wood Forms and Plastic Parts 





selves, or which are involved in complicated 
assembly conditions, are difficult to analyze 
on the layout even for men working right on 
the design. 


Need for a New Tool 


Until the present time there has existed a 
need for a new engineering tool to be used 
in the early design stages, which would help 
clarify and expediate problems relative to en- 
gineering design and production processes. 


In the past, many such problems have not 
been fully visualized or solved until costly 
pilot models had been built. It is, of course, 
highly desirable to incorporate as many design 
improvements as possible during the early 
stages at a time when the cost of making a 
change is relatively small. 


It has long been recognized that it is much 
easier to analyze a problem when you are in 
possession of a model which can be held in 
your hand, and twisted and turned and viewed 
in various positions. This is frequently called 
“thinking with your hands” and represents 
the easiest way for most of us in this line 
of work. 


Increasing complexities of design have 
made the need for accurate study models more 
apparent. It is important that these models be 
prepared quickly and that it be possible to 
incorporate changes in a matter of hours. 

The greatest need for study models exists 
in the early stages of a program. The Engi- 
neering Department carries the responsibility 
for product design as it relates to function, 
appearance, performance, and other charac- 
teristics. From the engineering standpoint 
many optional designs may be perfectly ac- 
ceptable; while, from the viewpoint of the 
manufacturing divisions, the choice may be 
narrowed down to one or two. Piece cost, 





manufacturing processes involved, availability 
of machinery or facilities, special labor re- 
quirements, and material handling are among 
the many determining factors. 


It is therefore highly desirable that some 
compromise of design acceptable to the repre- 
sentatives of the various tooling and manu- 
facturing divisions be incorporated in the En- 
gineering layouts and drawings at the earliest 
possible moment. 


Present Methods Used 


For many years it has been customary for 
draftsmen to construct reasonable facsimiles 
of the various parts by cutting out cardboard 
models, and fastening them together with 
masking tape or other means. From these in- 
dividual models it is possible to make some 
design decisions relative to the easiest method 
of fabrication of the parts, and to analyze 
the various methods of assembly. Models have 
also been fabricated from aluminum foil, lead 
foil, and other similar materials. 


Any of these materials is suitable for those 
parts which are curved in one plane only, but 
we have been faced with almost insurmount- 
able difficulties in preparing models of parts 
which have compound curvature, or parts 
which are commonly classed as “draw-die” 
parts. Cardboard models are limited in value 
because of obvious inaccuracy, difficulty of 
fabrication, lack of strength, and the limita- 
tion imposed by single models when many 
duplicates are needed. 


Perspective sketches have been a big help 
in the early stages of design, and will continue 
to be a help, but such sketches do not give 
the users the opportunity to “think with their 
hands” (Figs. 1 and 2). The handmade, sheet- 
metal cross-sections and complete pilot models 
customarily used are tremendously valuable 

. « » Continued on page 68 
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OPERATING COST CONTROLS OFFER 


... Increased Productivity 


..» Dollar Economies 


... Less Scrap and Waste 


There is a growing realization by manage- 
ment in all size manufacturing companies 
that the weakest link in organization is at the 
foreman level and concerns the direct activi- 
ties which the foreman controls. 

In my opinion good operating control must 
begin at the foreman level and be carefully 
built from this level to the top. Exactly the 
reverse is the usual thinking in establishing 
the orthodox systems of operating control. 


How Are We Doing? 


Here are a few questions that management 
of any size plant should ask: Do our foremen 
know the degree of productivity in their de- 
partment? Are workmen under our foreman’s 
supervision producing at 100% performance, 
or is their pace nearer to 50% or 75% ? 

Are our foremen interested in improving 
practices in their departments? Can manage- 
ment measure the results of better perform- 
ance and give “a pat on the back” where 
deserved? Are our foremen interested in 
keeping labor costs at a minimum? 

Are crew sizes kept at the correct point for 
most efficient operation, or are extra workers 
maintained on payrolls to act as buffers 
against absenteeism? Do our foremen know 
what the correct size of their crew should be? 

Are our foremen interested in preventive 
equipment maintenance to keep breakdowns 
and delays at a minimum? Are they inter- 
ested in scrap reduction and waste elimina- 
tion? Are they quality minded as well as 
production minded ? 

Do they know what their normal scrap 





by M. K. Sheppard 


Management Consultant 
M. K. SHEPPARD & COMPANY 

| Cleveland, Ohio 
| Mr. Sheppard is well equipped to 
write on production cost controls 
because of his engineering and ac- 
| counting work with such concerns 
as Robert Heller & Associates, Inc., 
U. S. Steel Corp., Carnegie-Illinois 
Steel Corp., Ernst & Ernst, and 

Thompson Products, Inc. 








losses should be? Do they know the costs of 
the supplies and power they use? 

Unless management can answer YES to 
the above questions, any program of operating 
control is ineffective, and operating costs of 
necessity must be from 10 to 25% higher 
than they should be. Foremen and depart- 
ment heads are the men responsible for spend- 
ing most of the money that goes into produc- 
tion cost in a manufacturing plant. If costs 
are high, it is because these foremen and de- 
partment heads have spent more money for 
labor, material and departmental expense than 
the production in their departments justified 
or, conversely, the production was too low to 
justify the money expended. 


In most factories, the direct workers are 
fairly well controlled, but the indirect labor 
and departmental expense are relegated to 
“overhead” and more or less forgotten until 
the monthly accounting is completed. This is 
too late for effective control. As a matter of 
fact, it is just as feasible to control indirect 
labor and expense fully and effectively. 


The Foreman vs Small Business 


Let’s for a moment compare the foreman 
of a manufacturing department with the pro- 
prietor of a small business. All too often the 
foreman in charge of a department’s operation 
concerns himself mostly with directing em- 
ployees and getting out production. He is a 
straw boss and no more. 


If production lags, he thinks in terms of 
getting more help. He is completely un- 
conscious of costs of excess labor, tools, 
power, repairs to products and maintenance. 
He lets inspection worry about quality. Scrap 
is scrap; and oils, lubricants, supplies, grind- 
ing wheels, abrasives, perishable tools, etc., 
are items furnished to him and they’re items 
to be used. 


He gets cost conscious only when his su- 
periors call him on the carpet and then he’s 
liable to go to the other extreme and cut the 
use of supplies, power, manpower and tools 
below the minimum needed for efficient pro- 








JA 








JANUARY, 1953 





in the plant of Thompson Products, Inc., 


ie 


Photo courtesy Jet Division, Thompson Products, Inc. 


manufocturer of auto and aircraft parts, “’**this day-to-day budget control 


was a major factor in enabling the company to reduce the cost of principal jet plane ports by 48 per cent**”’ 


duction. In other words, he never knows when 
he is right. 


The propietor of a successful small business 
on the other hand is well versed in every 
phase of his operation; he has to be in order 
to stay in business. He issues the purchase 
order and checks incoming supplies. He re- 
views every invoice received, he signs the 
checks and he directs his help. He evaluates 
which employees are productive and which 
are not. Subconsciously he sets standards for 
all his costs from his direct knowledge and 


working experience in his small enterprise. 
Only efficiency will show him a profit. 


The Foreman as a Proprietor 

A comprehensive plan of operating cost 
control makes each foreman in a sense, a 
proprietor. It makes each operating depart- 
ment a small business within a business, with 
positive budget standards for each item of 
production cost. To operate within the budget 
standard is to operate his department at a 


profit. To fall below budget standards is to 
operate at a loss. 

The Sheppard Plan of Operating Cost Con- 
trol is designed to give the foreman, on his 
own departmental basis, all the current cost 
information and daily performance reports 
which he needs in order to function as effec- 
tively as possible. It provides management 
with the facts needed to judge the effective- 
ness of each department and to decide where 
and what corrective action is required. 


A Thompson Products Installation 


Several years ago this writer installed his 
operating control in Thompson Products, Inc., 
Cleveland auto and aviation parts manufac- 
turer. In an article published in The New 
York Journal of Commerce, the Chief Indus- 
trial Engineer of Thompson Products “said 
that this day-to-day budget control was a 
major factor in enabling the company to 
reduce the cost of principal jet plane compo- 
nents by 48% in the period from March, 1947 
through September, 1948. 


- » « Continued on page 70 
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This-up-to-date treatment of hardness testing equipment and methods will help you 
to tie in the “how”, “when” and “where” of hardness testing to work in progress. 





There is no precise definition of hardness, 
and possibly no perfectly true concept of it, 
though it is a quality definitely known to exist. 
Various ideas of testing for hardness in met- 
als have been advanced through the years, 
including tests made by the machinability 
route. Checkups have been made on resist- 
ance to abrasion, sometimes spoken of as 
wearing hardness. Resistance to scratching 
has sometimes been made a criterion of hard- 
ness tests. 

All of these, however, are highly limited in 
their practical applications, therefore of only 
limited worth. For the most part, hardness 
testing equipment in wide use today operates 
either on the rebound principle, or on resist- 
ance shown by a given metal or material to 
permanent indentation when subjected to 
either a static or dynamic load. 

Hardness testing is widely employed for 
checking uniformity of result of some given 
treatment known to alter hardness of ma- 





driving wheel. 


Hardness Testing 


Kquipment and Methods 
by John E. Hyler 





The hardness tester shown in use here is one which may be employed for both portable and stationary use. It is a 
Brinell type tester which makes standard tests, putting a load of 3000 kg on a 10 mm ball. The removable test- 


head can be operated in any position, even upside down. The device is here seen testing the hub of a locomotive 





terials. Heat treatment is the outstanding in- 
stance of this type. However, alloying, case- 
hardening, forming and other treatments may 
sometimes be supplemented to good advantage 
by a subsequent hardness test. 


Correlations With Other Properties 
It is a well known fact that certain correla- 
tions exist between hardness and various 
other desirable or non-desirable properties in 
metals. Hardness in a given material, for 
instance, bears a certain relation to tensile 
strength, also to machinability. Such correla- 
tions are not sufficiently well understood to 
allow using a hardness test as the actual 
criterion, unless it be with a very considerable 
allowance for discrepancies. However, knowl- 
edge of such correlations is often useful with- 
in limits, though hardness testing is usually 

conducted in the light of its own value. 


The general theory that hardness may be 
measured by resistance of a material to pene- 


Photo courtesy Andrew King. 
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tration or indentation is foundational in the 
design of various hardness testing instru- 
ments. The pentetrator employed may be a 
ball, (as in the Brinell Test) or it may be in 
the form of a plain or modified cone or pyra- 
mid, generally formed from a diamond. Gen- 
erally, a static load is applied to produce the 
indentation. It is possible to either measure 
the load that would produce a given depth of 
indentation, or to measure the indentation 
produced under a given load. The latter, 
however, is the means generally employed. 

Many consider hardness testing to be es- 
sential not only before and after heat treating, 
but before machining in many cases, also 
when receiving raw materials into the plant 
or warehouse. Many times, where relatively 
intricate dies are being employed, hardness 
tests are imperative, to protect them against 
too-hard material. In many instances it is 
necessary to check changes in metal hardness 
after welding or flame cutting. Often, far 
better machining results are obtained by con- 
tinually checking the hardness of metals 
passing through the production line. 

Above and beyond these factors, hardness 
tests have a certain amount of value in metal 
design. While there is definite danger in con- 
sidering a hardness value anything like a uni- 
versal constant, it cannot be denied that there 
is some connection between hardness and com- 
pressive yield strength; that there is some 


A direct-reading Scleroscope shown setup for hardness 
testing on gears. Note Scleroscope is supported by oa 
swinging, jointed arm, which allows it to be brought 
to any desired position for testing. Gear being tested 
is held in a vise as shown. 





Photo courtesy The Shore Instrument and Manufacturing Company 





relationship between hardness of a metal and 
its drawing and forming characteristics ; some 
relationship between hardness and wear re- 
sistance; and a definite relationship between 
hardness and machinability. 


Designers Employ Correlations 


In the absence of better criteria, designers 
have often relied in a considerable degree on 
hardness tests and their correlations with 
these factors. In many cases, clues to defects 
in manufactured parts are obtainable through 
hardness tests. It is now such a simple mat- 
ter to make adequate hardness tests that such 
testing equipment is assuming a place of im- 
portance in practically all plants. After long 
and rigorous service, a hardness tester is not 
as reliable as formerly. For that reason, in 
many places these testers are regularly in- 
spected and calibrated or corrected. 

Different instruments are available which 
make use of the principle of energy absorption 
of impact loads, or so-called rebound hardness. 
One of the earliest testing instruments of 
this type was the direct-reading Scleroscope, 
which quickly gained a great deal of popu- 
larity, and is popular until now. The direct- 
reading Scleroscope is equipped with a cylin- 
drical barrel within which a diamond-pointed 
hammer travels vertically in making the hard- 
ness tests. This diamond-pointed hammer is 


Here is seen a comparator type of hardness tester in 
use, which operates on the rebound principle. This 
tester incorporates an accurately-machined hammer, 
tipped with non-elastic Carboloy, and of known weight, 
which is allowed to drop through a measured distance, 
to rebound and be held at the top of its bounce by an 
ingenious magnetic clutch. 





Photo courtesy A-H Company. 
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allowed to fall within the glass tube from a 
given height, the point of the hammer strik- 
ing against the surface of the part being 
tested. 

The diamond point is rounded to a radius 
of about .01”. A graduated scale, provided on 
this instrument, gives accurate readings on 
either soft or hard material, without any 
necessity for changing hammers. Readings 
are obtained by watching rebound of the ham- 
mer, and reading the height on the scale to 
which it will bounce. The amount of the re- 
bound depends both upon resilience of the 
hammer and that of the material being tested. 
A certain amount of material deformation 
takes place when the hammer strikes. This is 
a very important factor in the reading ob- 
tained. 

When the hammer falls on a soft surface, 
it penetrates that surface to a degree before 
rebounding, leaving a tiny indentation. In 
making this indentation, part of the energy of 
the fall of the hammer is neutralized, and 
only the remainder of the energy manifests 
itself in rebound. 


Harder Material Gives Higher Rebound 


When the hammer is dropped on a very 
hard surface, the size of indentation it leaves 
is negligible. In consequence, less energy is 
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Photo courtesy Steel City Testing Machines, Inc. 


Seen in operation here is a manually-operated bench- 
type Brinell testing machine, which employs the multi- 
beam and dead weight principle. Weights are accu- 
rately calibrated for loads of 500 to 3000 kgs. A 
suitable hydraulic dashpot is incorporated, to eliminate 
any shock as the load is applied. 
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absorbed in making it. It necessarily follows 
that rebound of the hammer will be much 
higher than where softer material is being 
tested. Thus, height of the rebound is taken 
as the measure of the hardness of the speci- 
men. However, were it more convenient to 
do so, the size of indentation made could be 
measured and used to compute hardness of 
the material. 

In testing various small parts up to 3” high, 
this kind of instrument is mounted on a 
clamping stand provided for the purpose. 
However, for testing large and unwieldy 
parts, it may be mounted on a swing arm and 
post, provided by the instrument manufactur- 
er. In some instances, where very heavy ob- 
jects and structures (which cannot be con- 
veniently moved) are to be tested for hard- 
ness, the Scleroscope may be applied by hand. 
In any case, the lower end of the instrument 
barrel is brought firmly in contact with the 
test specimen. By squeezing a rubber bulb 
provided for the purpose, the diamond ham- 
mer is released from its elevated position. 

Hammer rebound on the first bounce indi- 
cates specimen hardness. The hammer is then 
raised, preparatory to the next test, by again 
squeezing and releasing the rubber bulb. 
In operation, an operator learns to focus his 
eye several points below the general area of 

. . - Continued on page 80 





—_-: 


Photo courtesy Riehl Testing Machine Division, 
American Machine and Metals Incorporated, Inc. 


This is a hydraulic Brinell hardness tester of the dead- 
weight type. Although hand operated, it equals 
various power-driven machines in convenience and 
ease of operation. This machine makes use of a 
hydraulic accumulator. The distance between the ball 
indenter and supporting platens is adjustable between 
zero and 12”, by means of the handwheel seen at the 
lower end of the table post. 
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Completely 
Automatic 
Setup for 
Automotive 
Part 


with defense application possibilities 







Costs descend vertically and operators are happy with 
the automatic equipment illustrated here. It's a CINCINNATI 
No. 0-8 Automatic Rise and Fall Milling Machine, with a 
magazine type fixture. All the operator has to do is stack 
work on a shelf; the machine and fixture take over the job 
of loading, clamping, milling and ejecting. 4In one opera- 
tion, serrations on both ends of brake pedal shafts are 
automatically milled with this setup. The machine’s hy- 
draulic rise and fall feature is the deciding factor in taking 
these two milling cuts. After taking the first cut the spindle 
carrier automatically rises, the table repositions, and then 
the carrier advances down to accurate depth for the 
second cut. Production averages 123 shafts per hour. 
Gcincinnati No. 0-8 Automatics have many features of 
value for this type of work, and our Application Engineers 
have the know-how to tool them up to your requirements. 
Of course, these machines are in short supply right now, 
but you might like to know more about them for future 
applications. Ask for catalog No. M-1607-1. 


THE CINCINNATI MILLING MACHINE CO. 
CINCINNATI 9, OHIO 


Above: 
CINCINNATI No. 0-8 Automatic 
Rise and Fall Milling Machine 
with automatic fixtures for 
milling the serrations in both 
ends of brake pedal shafts, at 
a production rate of 123 per 
hour, 


























Right: 
SECTION A-A CINCINNATI No, 0-8 Automatic 
Rise and Fall Milling Machine. 
Catalog No. M-1607-1 con- 
tains complete specifications. 





Above: 
Drawing of part and diagram of automatic cycle. 


Cer eee ere Brake pedal shaft 
ree Tr ree Pee Steel 

ID i555 6s aise nica a micros epsie Mill serrations, both ends 

CE GON 5:6 0 bee 5 enmeneeeas 110 ft. per minute 

NS ee ee rane 12” per minute 

ER CO a ee ee 123 per hour 

Equipment ........scccccscececs CINCINNATI No. 0-8 Automatic Rise 


and Fall Milling Machines, with 
automatic fixtures 


CINCINNATI 


MILLING MACHINES + CUTTER SHARPENING MACHINES + BROACHING MACHINES + METAL FORMING 
MACHINES + FLAME HARDENING MACHINES © OPTICAL PROJECTION PROFILE GRINDERS * CUTTING FLUID 


| CINCISS#NATI. 


SEE ADVERTISERS INDEX, BACK OF BOOK, FOR INFORM-A-GRAM KEY NUMBERS 
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. Plastic Models, from page 61 





| Fig. 5. Cast Parts | 


TOOLING and PRODUCTION ~ 


| Fig. 6. Scale Model | 





and cannot be replaced, but are costly and take 
many weeks to produce. It is desirable to 
postpone the making of these sheet-metal 
models until the design has crystallized and 
most of the “bugs” have been removed. 


A New Method Is Developed 


A new method of producing three-dimen- 
sional models in any scale desired, at com- 
paratively low cost, and in time to be of full 
value to the users has recently been developed. 
This medium in general involves the use of 
plastics. Certain types of plastics, such as 
U. S. Rubber “Royalite” and the Bolta Com- 
pany “Boltaron” have proved to be quite satis- 
factory. Models made from these materials 
can be formed into compound-curvature 
shapes with a reasonable degree of accuracy. 


What is rapidly becoming an almost stand- 
ard method of procedure is as follows: 


1. Using Engineering layouts or detail 
drawings for dimensional information, 
soft wood models made to 1/4, or 3% scale 
are quickly made to the “inside of met- 
al” line of each sheet-metal part. 


to 


The plastic material is heated and placed 
over various types of forms and drawn 
down to shape by vacuum blanket and 
by other forming methods. 


3. The plastic parts thus obtained are trim- 
med to show flanges, cut-outs, holes and 
other necessary information. The results 
are parts which are accurate facsimiles 
of the future production parts, made to 
any scale desired (Figs. 3 and 4). 


4. Parts which in production are other 
than sheet metal, such as castings and 
forgings, are quickly duplicated by pour- 
ing the proper type of liquid plastic into 
a simple mold (Fig. 5). The component 





parts are then fastened together 
by means of cement, screws, or other 
types of fasteners (Fig. 6). Location of 
spot welds are frequently marked in the 
proper places. 


The dimensional scale to be used on the 
models is generally determined by the actual 
size of the part and the use to which it is to 
be put. Typical cross-sections and like models 
are generally made full-scale, although com- 
plete assemblies such as automobile bodies 
are made 14 or %% scale. Small-scale models 
are much more easily transported and han- 
dled at meetings around a conference table. 

Duplicate models can be obtained very 
easily, once the first model has been made. 
Duplicates can be sent to outlying branches, 
and many problems discussed on the telephone 
with complete understanding on the parts of 
people at both ends of the line (Fig. 7). 

The component parts of an assembly model 
can be made of different colored plastic to aid 
in distinguishing between them, or trans- 
parent plastic can be used for the outside 
parts so that the interior construction can 
readily be seen. Zones “‘A”’, “B”, “C”, etc. are 
sometimes marked on duplicate sets of mod- 
els, which together with color coding of parts 
makes it easier to conduct a telephone con- 
ference. 

Now that this medium has been developed, 
it has been somewhat surprising to note the 
number of people who have a great use for 
such models. It is quite obvious that when 
10 to 15 representatives of the various depart- 
ments are called into consultation, it is diffi- 
cult to obtain practical decisions by analyzing 
layouts and stacks of related blueprints, even 
though perspective sketches have been pre- 
pared. Since the plastic model can be picked 


. . « Continued on page 86 
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Jig Borers 

Vertical Shapers 

Toolroom Lathes and Accessories 
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for Bottle Molds 

Cutter and Radius Grinders 

Diaform Wheel Forming 
Attachments 


MACHINE 


CUTTING TOOLS 
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Reamers (all types) 
Drills and Counterbores 
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PHOTO COURTESY OF INTERNATIONAL MOLDED PLASTICS INC., CLEVELAND. 


Pratt & Whitney-KELLER Machines are tracer-controlled millers 
that faithfully duplicate the shape of any master form or 
pattern. Very complicated shapes are duplicated as easily and 
accurately as simple work. Molds and dies of every type can 
be machined much faster than by any other method, and very 
little hand finishing is required. 


The complete P&W-KELLER line includes models to accommo- 
date a very wide range of work sizes. The Type BL — shown 
above machining the mold for the platter in this quality plastic 
dinnerware set — is a versatile machine specifically designed 
to handle a wide variety of small and medium sized jobs 
economically and efficiently. 


Learn how a Pratt & Whitney-KELLER Machine can lower your 
die and mold costs and increase your profits. Send today for 
your copy of P&W Circular No. 490-2. Write on your 
Company letterhead to the Pratt & Whitney Branch Office 
nearest you or direct to West Hartford. 


Prart a Wuitney 


: DIVISION NILES-BEMENT-POND COMPANY 
= WEST HARTFORD 1, CONNECTICUT, U.S.A, 
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. Cost Controls from page 63 


DAILY DEPARTMENTAL BUDGET REPORT 


TOOLING and PRODUCTION 
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An example of the daily budget report form. 
‘s 
“He said that Thompson’s budget method the cost for any volume of work scheduled. 
is to set-up factory goals for the divisions For example, it will give at a glance the num- - 
which represent the best possible ef- ber of men of various skills which must be 
ficiency that could be achieved. The budget employed in order to turn out a set number 
sheets are also flexible, so that they will tell . »  Contioned on page 72 








More than 30 years’ past experience in supplying diemakers’ needs has taught Danly 
how to foresee future needs. In almost every instance, there are standard Danly Die Sets 
and standard Danly Diemakers’ Supplies to meet your diemaking specifications. 


You can rely on Danly’s reputation for precision and dependability when you start your 
tooling program. You can be sure of prompt delivery from completely stocked Danly 
branch assembly plants located in nearly every major toolmaking center. 


So save tooling time . . . get into production faster . . . insure longer production runs 
. with Danly Die Sets and Danly Diemakers’ Supplies. 


A NATIONWIDE BRANCH PLANT SYSTEM 


*CHICAGO 50____ 2100 South Laramie Avenue 
*CLEVELAND 14. = 1550 East 33rd Street 
*DAYTON 7___-=S=S—SS—S 3196 Delphos Avenue 
*DETROIT 16 ===> 1549 Temple Avenue 
*GRAND RAPIDS_—-—_—— 113 Michigan Street N.W 
INDIANAPOLIS 4. SSS «West 10th Street 
*LONG ISLAND CITY i __ ____ 47-28 37th Street 
*LOS ANGELES 54 Ducommun Metals & Supply Co., 
4890 South Alameda 
DANLY MACHINE SPECIALTIES, INC. MILWAUKEE 2_-— 111 East Wisconsin Avenue 
2100 South Laramie Avenue *PHILADELPHIA 40 ———511 W. Courtland Street 
(Gl alraeke ome) OM lit larelry *ROCHESTER 6 _ «833: Rutter Street 


*Indicates complete stock 











. » » Cost Controls, from page 70 

of units, as well as the pay that would be 
due them. It would also show all other types 
of factory costs, such as the materials and 
for inspection, for varying production sched- 
ules.” And he said “that the way the budget 
control works it amounts to a case of doing 
the budgeting from an engineering standpoint, 
or from the factory on up as opposed to 
budgets run from the management on down.” 


Objectives 

The Sheppard plan has two primary ob- 
jectives: 

(1) To increase the productivity of workers 
and thereby reduce operating costs. 

(2) To improve the management skill of 
supervisors in better planning of operations, 
elimination of waste of all kinds, increased 
efficiency and continual improvement of op- 
erating methods. 


Procedures 

The procedure for installing this plan con- 
sists of four steps: 

(1) The setting of preliminary budget 
standards for each item of departmental cost. 

(2) The compilation and issuance of budget 
reports showing actual and budgeted expendi- 
tures. 

(3) The guiding of foremen in performance 
and method improvement through the use of 
budget reports. 

(4) The continual refinement of budget 
standards through engineering analysis and 
study until engineered budget standards are 
evolved. 


A Typical Example 

Now let’s take a typical metal working plant 
to show you how this system can be put into 
operation. 

The first step in establishing an operating 
cost control system, once management has 
approved the idea, is to begin with the fore- 
man. He is the key man in the entire plan. 
Carefully explain to the foreman the objec- 
tives of the plan and show him how budget 
standards will enable him to operate his de- 
partment with all the information at his 
fingertips, just as a proprietor of a small 
business operates his enterprise. 

Explain to the foreman that it is vital to 
set reasonable “‘yardsticks” or budget stand- 
ards for determining the amount of money, 
manhours, machines and materials required to 
make the products he is expected to turn out. 
Explain to him that once these reasonable 
yardsticks are determined, his performance 
will be reported back to him in terms he will 





understand; in short, how well he did with 
what he had to do with. 


Budget Control is not Policing 


Make certain the foreman understands that 
the budget control system is not a top man- 
agement “policing method” for foremen. Show 
him that budget yardstick is for the foreman’s 
own benefit and is designed to enable him to 
work against reasonable goals in the use of 
his men, money, machines, and materials. 
Point out to the foreman how the budget 
control system shows him daily, in actual 
quantities and dollars, where he is making 
forward progress in his utilization of the men, 
money, machines and materials at his com- 
mand. 


tting Budget Standards 

The setting of budget standards is practical 
engineering. It involves determining, and 
cross checking, with the foremen, the ac- 
counting department and the standards de- 
partment the reasonable expectancy of a 
skilled man at a machine or bench; how long 
it should take to set up machines, how many 
pieces per hour, per worker and per machine 
at operating capacity. Where existing infor- 
mation is not complete, some time studies 
may be required. 

In setting these budget standards we al- 
ways aim to find 100‘% operating capacity or 
the best that can be reasonably expected with 
the men and equipment that we have. This is 
important. We do not attempt to define 100% 
capacity based on new equipment, if we had 
it; or higher skilled workmen, if we had them; 
or more money, better materials, if they were 
available, but simply what is best that can be 
consistently done with what we have. This 
is not an IF system but a HAVE system. 


Once budget standards are established for 
the department, a report form is designed to 
meet the specific needs of the department. 
This “tailor made” form provides a means for 
showing daily the budget goals and the actual 
attainment. This performance is measured in 
gain or loss against the budget standard for 
the actual pieces turned out. 

Budget goals vary daily depending upon 
the flow of work through the department. Con- 
sequently the performance gain or loss per- 
tains only to the work performed and can 
show a progressive percentage of gain where 
work or expenditures are being effectively 
controlled even though the department is 
operating at one-half or one-third of capacity. 
. » « Continued on page 75 
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A Measure of Efficiency 

These budget standards are 
not a percent budgetary control 
system based on _ prospective 
sales of the entire enterprise, 
but measure the efficiency of 
each department against a daily 
budget goal, i.e., measuring in 
percentage of gain or loss what 
the department does, with what 
it has to work with, on what it 
is required to produce for that 
day and for the month to date. 

The next step is to set up a 
procedure whereby the _ time- 
keeping and factory accounting 
departments can _ record the 
number of pieces of each type 
produced by each worker and 
the number of times his machine 
is set up for each type of prod- 
uct together with the actual 
time required to accomplish 
these tasks. 


What to Include 

All labor, both direct and in- 
direct, including repairs to prod- 
ucts, breaking—in new help, in- 
spection, floor checkers, super- 
vision, machine delays, and gen- 
eral indirect labor such as ma- 
terials handlers, truckers, etc., 
is budgeted and reported daily. 

All other items of expense in- 
cluding maintenance of ma- 
chinery, tools and equipment, 
perishable tools, oils, lubricants 
and grinding wheels, power and 
light, gas, water are also report- 
ed by factory accounting and 
usually appear on foreman re- 
ports weekly or semi-weekly. 

From the above information 
together with a complete table 
of predetermined budget stand- 
ards, the timekeeping depart- 
ment is shown how to put the 
figures together quickly and ac- 
curately. The object is to have 
the timekeeping department pre- 
pare and place in the hands of 
the foreman a complete daily re- 
port on the following day. 


Carnegie-Illinois Report 


Back in the thirties, when the 
writer was developing this pro- 





gram for The Carnegie-Illnois 
Steel Corp., there was a mis- 
taken notion that a weekly re- 
port would produce as efficient 
an operating control as a daily 
report. The reports were, there- 
for, started on a weekly basis. 
Shortly thereafter the General 
Superintendent decided to try 
the reports on a daily basis. The 
results were surprising. With 
very little more clerical compu- 
tation and effort, the control of 
operating costs proved far more 
effective. It has been found re- 
peatedly that it requires ap- 
proximately the same number of 
clerks to compile daily reports 


‘ji 
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for the Sheppard Plan as for any 
reasonably accurate standard or 
job cost systems, with the added 
advantage of the Sheppard 
Plan’s tight operating cost con- 
trol. 


Productivity Gain or Loss 

This daily report shows the 
foreman exactly how he did the 
day before in actual amount 
and percentage of gain or loss 
against the budget goal for 
every item of controllable cost 
for which he is responsible. 

Up to this point the task of 
establishing a budget control 
system is a straight engineering 

. Continued page 79 
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NO. 10RH 


UNIVERSAL RAM ¢ TURRET TYPE 
VERTICAL & HORIZONTAL 


MILLING MACHINE 


Speed up production by cutting job 
transfers with the versatile Fray 
10-RH. This all-purpose milling 
machine performs an unequalled 
range of operations, cuts idl> 
machine time and produces more 
work per man hour. It machines 
at any angle—vertical, horizontal 
or both. It mills, drills or bores at 
any angle. On any single piece of 
precision work requiring a variety 
of operations it is easier to rese‘ 
the Fray than to transfer the 
work. For faster jobs, done better 
at less cost—investigate the easy 
to operate Fray 10-RH. A High 
Precision Tool. 


FRAY “ALL-ANGLE” HEAD TYPE 4 


For deep, heavy 
cuts. Permits 
working to extra 
close limits. Any 
angle up to com- 
pound 2-way. Re- 
quest Bulletin 4. 


FRAY MACHINE TOOL CO. 


515 


WEST WINDSOR ROAD, GLENDALE 4, CALIFORNIA 
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SOUTH BEND 
reesei GRINDER 


A ruggedly built grinder that will 
give long, dependable service under 
hard use. Ideal for rough or precision 
grinding. The motor is enclosed in 
the pedestal and drives through a V-_ | 
belt. This removes the weight of the 
grinding wheels from the motor bear- 
ings and practically eliminates vibra- 
tion. Moreover, it isolates the motor | 
from abrasive dust and provides | 
greater work clearance. Send for 
catalog. 


SPECIFICATIONS 


Wheel Size: 8” dia. (2 h.p. motor), 10” dia. 
(% h.p. motor). 


Spindle: Approximate speed 2450 r.p.m. 
Sealed ball bearings. 


Motor: Standard 2875 r.p.m. 50 cycle or 
3450 r.p.m. 60 cycle. Also D.C. 


Over-all Dimensions: 4912” high, 18” wide, | 
2012” deep (10” Grinder 12” wider). 


SOUTH BEND LATHE 


(©) SOUTH BEND 22, INDIANA 
| ; Building Better Tools Since 1906 


South Bend “toos. 
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Selection of Diamond Wheel Dressers 


When selecting a diamond dresser for maintenance of grinding 
wheels, many shop men and purchasing agents are prone to decide 
on a single large diamond type . . possibly because it looks big and 
rugged. It’s not a bad choice, not at all. There is some point, 
though, to considering the following factors in favor of the dresser 
type that embodies a number of small diamonds scattered in a 
matrix of hard, tough cemented carbide. 

One large diamond is costly, especially this year when the 
industrial diamond supply is in such a critical balance. Many small 
diamonds, collectively, offer initial savings often as great as 40% 
of the zost of an average large diamond such as is commonly used 
in wheel dressers. 

One large diamond offers but one cutting point. Any damage 
to, or wear of, this point or loss of the diamond ends the useful 
life of the dresser. In the impregnated carbide type of dresser, 
many small diamonds are hidden below those visible on the surface. 
Imbedded in the cemented carbide, these diamonds offer con- 
tinuous and/or successive service. Whereas one large diamond 
must be handled with considerable care, abuse of the diamond- 
impregnated carbide dresser has very limited effects. When the 
cutting points on the surface diamonds have dulled, work pressure 
tends to tear them from the matrix. Diamonds below the surface 
are then readily exposed by an occasional two-minute recondi- 
tioning. 

As the dresser is applied to the wheel, the distribution of 
pressure over a number of diamonds results in each one being used 
to a greater depth than the one large diamond before being knocked 
out. Economical use of a conventional dresser having a single 
large diamond requires frequent remounting of the diamond. And, 
actual loss of the single diamond is a frequent occurrence, necessi- 
tating an inventory of replacement diamonds. The impregnated 
type eliminates all troublesome remounting and in general permits 
a low inventory of dressers, and no inventory of diamonds. 

Another point in favor of the impregnated type is due to the 
better distribution of stresses in the wheel effected by the larger 
contact area. When trueing wheels, this usually permits heavier 
infeeds, in order of .005” to .010”. 

In the past some people have been critical of the impregnated 
type dresser because of difficulties encountered in their manufac- 
ture relative to a uniform dispersion of diamonds through the 
cemented carbide matrix. Such uniformity is difficult to achieve; 
however, accumulative experience with this type dresser shows 
that the present degree of uniformity is sufficient for all practical 
purposes. 





COMING NEXT MONTH 
TOOLING and PRODUCTION’s 
4th Annual CARBIDES Feature Issue 
Carbide Tooling In a Tank Plant 
Carbides in Automatic Dies * CO: As a Coolant 
Cemented Carbides .. . Development and Application 
Power Requirements for Carbide Tooled Lathes 
V-8 Crankshaft Tooling With Carbide Inserts 
WATCH FOR IT! * DON’T MISS IT! 
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YESTERDAY'S PIONEER--+-+ TODAY'S LEADER 





WieLDON 


Stub Length 
Double-End End Mills 


Stock Items 


This line of small size end mills, in both 
double-end and single-end, with flutes 
shorter than regular, provides the follow- 


ing advantages: 
GREATER STRENGTH 
LONGER TOOL LIFE 


FAR LESS BREAKAGE 
FASTER FEEDS 


Furnished in 2- and 4-flute styles 


Weldon distributors throughout 
U.S.A. and Canada carry complete 
stocks to serve you 


3000 WOODHILL ROAD: -- CLEVELAND ne) = 11@) 





SEE ADVERTISERS INDEX, BACK OF BOOK 
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@ Adjustable To Any Hole Pattern 
@ Drill 2 to 8 Holes at 1 Stroke 
@ Fits Any Drill Press 


Increase production up 
ito 800%—save time, 

é cut costs. Mounted 
53 without alterations or 
special tools. 9” drilling area; 
centers to 4". Extension 
Spindles available to increase area to 2214”. Special 
adaptations available. 


“the tapper 
that thinks 
for its 
operator” 


- TAPPER 


@ Wider Range...1 Tapper 
Handles #0 to 34” Taps 

@ Automatic Tap Protection 

@ Furnished to Fit Any Drill Press 


‘ Adjustable full range torque 
control instantly stops any tap 
when it’s dull, loaded, strikes a 
hard spot, or bottoms in blind hole 
tapping. Assures maximum production, cuts 
rejects, even with inexperienced operators. 








@ Quick, easy set-ups for Multiple 
Drilling of angle holes 

@ Complete Drilling Unit—Full 
4” Stroke 


MULTI-ANGLE Drill Units pro- 
vide unlimited freedom of set-up 
for long or short run multiple hole 
drilling jobs. May be mounted on 
fixtures, jigs or bolted to drill press 
table. Save time, cut costs on angle § 
drilling. Used with any drill press f 
or suitable power source. 














Write FOR 
CATALOG #85Il 


MFG. CO. 


4228 W. KINZIE STREET 
CHICAGO 24, ILLINOIS 


and the name of your nearby 
Commander Distributor 








. FOR INFORM-A-GRAM KEY NUMBERS 
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Let’s be sractical about 


Machinery Guarding 


$ave Time 
$ave Money 
$ave YOUR Life 
Just magnetically Bret a Magnetic 


Grip-Shield to any machine, 
any position. 


“It'sa Dilley 
Order Now or write to 


THE DILLEY MFG. CO. 
1667 Ansel Rd. Cleveland 6, Ohio 











WHY 


EASY 
ECONOMICAL 
SET-UP 


TOOL 
ROOM 
MODEL 
AVAILABLE 
WITH 
MICROMETER 
FEED SCREWS 














tie up EXPENSIVE MACHINES 

and SKILLED MACHINISTS? WHEN 
* UNSKILLED Operators can do 

EXCLUSIVE 


3-WAY TRAVEL ~ close-precision work on quantity 
runs of small parts with the 


- BARKER *e"* MILLER 


Smart “operators” in the metal-working field are using the 
BARKER “MILLER,” a small precision production machine to 
handle many of their large volume runs on small parts. You 
can afford to set up several ‘’Barkers”’ if necessary and leave 
them set up for successive operations on one particular part. 
Large, expensive machines left set up and idle can cut your 
profits. 

A "Barker’’ will economically handle a complete 
PRODUCTION range of milling, profiling, drilling, key-seating, end 
milling, slotting, turning, facing, boring and recess- 
ing lathe operations. 


One or more “Barkers” will earn dividends in your plant. 
Write for full particulars. 


BARKER ENGINEERING COMPANY 
500 Green Road Cleveland 21, Ohio 
DEALERS write for our PROPOSAL 
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. Cost Controls, from page 75 
job of setting budget standards 
and developing budget reports. 
Making these budget reports 
pay off in cost cutting and pro- 
duction economies is where skill- 
ed judgement and operating ex- 
perience count in utilizing in- 
formation to eliminate the 
causes of high costs and waste- 
ful practices. 

In general, it is this writer’s 
experience that when a skilled 
workman is given the right ma- 
terials, tools, and instructions, 
and is convinced that his task is 
fair, he will do a reasonably;, 


to be set up or repaired, waiting 
for tools to be sharpened, wait- 
ing for the proper jig, and all 
similar delay time. 


Foreman Interest 

One of the reasons why these 
reports are extremely effective 
in every company where they 
have been installed is the in- 
tense foreman interest in the re- 
ports. Good foremen_ usually 
have a keen desire for the in- 
formation the reports provide 
and are vitally interested in 





79 


knowing exactly how they are 
doing. The foreman also knows 
that his superiors, all the way 
up to the top of the organization, 
will get summary figures show- 
ing his department battle to at- 
tain better performance against 
the budget standards. 
Continental Can Company 
Experiences 

I remember the first installa- 


tion of our system in one depart- 
- Continued page 123 





satisfactory job of turning out| ke a 


his quota of pieces. Our pro-| 
gram, therefore, 
sarily aimed at the worker but) 6 
is aimed at the planning and ex-| #=- 


—* | ee 
ecution of the foreman’s job. f 


Daily Planning 
It is our objective to have the} | ee 
foreman plan each man’s day aL 
with materials available, 
with the tools and machines 6 
ready for doing the work, to-| & ¥ 
gether with the blue prints, op-|% 
eration sheets and other instruc- |S 
tions necessary for the worker| Bap 
to begin his work. If, for ex- 
ample, on the daily report the| Bs 
performance of the direct work| 23 
approaches 85 or 90% of the| = 
budget standard while the over-| Ae 
all performance based on clock| "5 
time versus budget time is in|™e. 
the vicinity of 65 to 70%, the|ye- 
difference between these two|% 





in providing the necessities to|f 

start each job promptly and to|Byy 
keep it running. If the foreman|= 
does his job as it should be done, | 
the gap between overall per-|Ms* 
formance and worker perform- 
ance will be reduced to zero with cs, 
the result of a vast improvement |=} 





in both worker and overall per-!33 

pe 
formance. BS; 
Daily Warnings rs 


The daily budget reports|& 
quickly flag for the foreman the 
wasteful practices of waiting |B 
for materials, waiting for an|§ 
order, waiting for the machine 





is not neces-| Bepretisetes (Fo: 


and | ¥ 2-2 
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relief grinding. 


More Cuts Per Grind 
Better — Freer Cutting 


Reduce perishable tool costs with this preferred 
grind on your straight and spiral flute production 
cutters —Easy and fast as ordinary angular 


$ GRINDER DIVISION 
ROYAL OAK TOOL & MACHINE CO. 
621 £. Fourth $t., Reyal Ook, Mich. 













































STEP CUTTERS 
BORING TOOLS 
PROFILE MILLS 
CENTER DRILLS 





RADIAL 
RELIEF 
GRINDER 
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. . . Hardness Testing, from page 66 
the first rebound, and to take 
two or three more tests. The top 
of the hammer is_ observed 
against the graduated scale on 
the bounce. 

Usually, several tests are 
taken. The average of these is 
considered the correct hardness 
of the specimen. However, the 
hammer should not be dropped 


more than once in the same spot, 
because its impact cold-works 
that spot sufficiently to make it 
harder, thereby boosting the 
reading on subsequent tests. 
Indentations produced by this 
instrument are always so tiny 
that they will not disfigure a 
finished surface. A special ham- 
mer may be obtained for use on 
soft materials if desired. 


TOOLING and PRODUCTION 


Sutiable For Thin Materials 

Very thin materials may be 
tested with an instrument of 
this kind. On hard steel, thick. 
ness may be as low as .006”, but 
for softer materials, thickness 
must be greater. Explicit in- 
structions in this respect may 
always be obtained from the 
manufacturer. Surfaces tested 
must be flat, smooth, and free 
from oil or other materials, 
Spots may be buffed on speci- 
mens prior to testing if desired, 
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50 teeth: 20° pressure angle: less than 
: .0001” composite error: generated on g 
i Hamilton No. 00 Precision Gear Hobber. 














if Denanos for mechanical accuracy be- 
ne come more and more insistent as new 














and improved designs reach production. And 
et machine tools, purchased without considera- 
ue tion for future accuracy requirements, be- 
come obsolete before they are depreciated. 
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Protect your investment in gear generating 
equipment. Buy the one small gear hobber 
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1 { its precision. Buy Hamilton! 








“ACTUAL TEST (see illustra- 














ee tion at left) made before sec- 
rT ondary operation. Heavy lines 
oe equal .001"—light lines equal 


.0002”. Gear made .004” 
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i | dary operation. 
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The barrel through which the 
hammer falls must be in true 
vertical position. Otherwise, the 
hammer will rub to some degree 
while falling. Thus a portion of | 
its energy will be lost, affecting | 
|verity of the test. 


Because only very tiny im- 
oressions are left by a diamond 
hammer on this type of instru- 
ment, it has become very popv- 
lar among manufacturers of 
steel and chilled iron rolls. Be- 
cause of its popularity in this 
respect, a special roll-testing 
stand has been devised for at- 
tachment to the base of the unit. 
When equipped with a roll-test- 
ing stand the instrument is em- 
ployed as a portable unit. When 
set down on a roll, the instru- 
ment barrel is held truly normal 
to the roll axis, also in line with 
a roll diameter. 


Because many were unwilling 
to depend on the human element 
involved when an operator was 
called on to read the rebound of 
an instrument of this type 





against a graduated scale, it has 
been made available in a record- 
ing model. In order to do this, 
a highly ingenious mechanism 
was developed which locks and 
records the height of the ham- 
mer rebound by means of a ball 
and hollow cone clutch. The re- 
cording type of Scleroscope is 
provided with a knob instead of 
a rubber bulb for manipulating 
the hammer. 





Unit Has Recording Dial 
| This instrument has all the 


—~ —. 
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versatility of the direct-reading 
type, and incorporates a dial at 
the top. The dial hand remains 
in fixed position after a test is 
made, until the knob is again 
turned for another test. During 
actual turning of the knob, the 
indicator hand returns to zero, 
but never remains there. Its 
resting place is always at the 
dial number of the last hardness 
test made. A V-block is provid- 
ed with the instrument for test- 
ing rounds or cylindrical pieces. 
Where it is desired to test balls, 
a circular V-block is provided, 
which fits on the anvil of the 
unit. 


Instruments of this type are 
suitable for testing case-harden- 
ed parts, provided depth of the 
case hardening is sufficient. If 
the core is 30 hard or over, the 
depth of .01” is necessary to in- 
sure a faithful test. If the core 
is less hard, a case-hardening 
depth of 1/64” is necessary. 
Depth of the hardened case can 
always be determined by grind- 
ing a small nick and testing at 
the bottom of it until the soft 
core is reached. 


A check can always be made 
on a Scleroscope to determine 
that it is still in truth. Master 
blocks of both hard and soft 
steel may be employed for a 
check. If any wear occurs on the 
diamond point of the hammer, 
or anything should happen to 
the instrument to impair its ac- 
curacy, these master blocks will 
always inform one to what ex- 
tent readings are affected, be- 
cause the master blocks are 
marked with a known hardness. 
Usually, when testing such an 
instrument on blocks of this 
type, it is required to show an 
accuracy of at least 95°/,. There 
are no adjustments that can be 
made on the instrument to regu- 
late hardness readings. Assum- 
ing an instrument is in good 
condition, readings can be alter- 
ed only by failure of the dia- 
mond point on the hammer. 
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Should this occur, the instru- the job, though it is very sturdi- 
ment may be restored to its ly built. An accurately-machined 
proper condition by inserting a hammer, tipped with non-elastic 
new hammer. Carboloy, and of known weight, 

One very light-weight and jg allowed to drop through a 
low-cost instrument operating 


— measured distance and to re- 
on the Sclerometer principle of ee is. it is held 
elastic rebound weighs only a fe Le ae ae ee 


half-pound, and can be carried 2 the top of its bounce by an 
in the pocket. Consequently, it | ingenious clutch of magnetical- 
is ready for use anywhere on ly-actuated ball-check type. 











PROJECTION SOLVED THIS PROBLEM 
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GLASS 
/ R WINDOW 


SET GAUGE BLOCK 
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PROBLEM — To locate a 

moving vane a definite dis- 

és a tance from the inside surface 

2 ere of a glass window on an 
Instrument. 


SOLUTION—The fixture is first positioned a definite distance from lens system by 
means of focusing on a Set-Gage Block. Then by placing production piece in fixture 
the internal part of instrument can be moved into position until it is in clear focus 
on the screen. By using an oblique lighting attachment an intense beam of light 
reflects the image of the vane behind the window on to the screen in front-surface 
projection. The method allows the moving vane to be set within Plus or Minus 
.007 to the inside of window ‘’B’’. 


OPERATOR TIME CYCLE— 
120 per hour or more depending on skill oC er 


of operator. 


EQUIPMENT NEEDED— 
Stocker & Yale 66 Horizontal Contour a e 


Projector—Short focal distance objective INCOR PORATED 
lens—Oblique Lighting attachment. 
cosT— MARBLEHEAD, MASS. 


Less than $1000 including engineering. 
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Reading Link On Hammer 

The instrument is very simple 
to operate. A line is marked on 
the hammer. A graduated hard- 
ness scale of vertical type is pro- 
vided on the face of the instru- 
ment, so a reading may be taken 
at the line marked on the ham- 
mer, after the test has been 
made. When desired, a reading 
from this tester may be quickly 


and easily converted to equiva- 
lent Rockwell B or C Brinell 
scales, using a conversion table 
which is supplied with the test- 
er. The fact that these instru- 
ments may be bought at very 
low cost, allows them to be used 
by various men other than a 
very few designated inspectors. 

What is undoubtedly the 
smallest hardness tester operat- 








Dickerman FEEDS 


Manufacturers find the tremendous increase in production after the 
installation of a DICKERMAN Feed inevitably calls for retiming the 
job. This remarkable Feed increases the productive capacity of any 


Punch Press while lengthening the die life, decreasing regrinds and re- | 


increase production 
up to 1000% 


decrease unit costs 


ducing the number of blanks and rejects. 


Write for complete information today 


—H. E. DICKERMAN 


MFG. COMPANY Dept M, 323 Albany Street + Springfield, Mass. 








Export Address — STATES TRADING, 401 Broadway, New York 13, N. Y. 
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ing on the rebound principle 
comes in a nickel container, the 
size of which is only 714” long 
by %” round. A companion 
model comes in a nickel con- 
tainer the size of which is 614” 
long by %” round, and its 
weight is about 514 ounces. 
Either or both of these instru- 
ments may readily be carried 
in the pocket, enabling engi- 
neers, metallurgists, foremen, 
laboratory workers and others 
to take hardness readings at any 
time and at any point. 


Operation of these little in- 
struments is very simple. One 
simply places them vertically on 
top of the object to be tested, 
lifts a rebound bar above the 
locking device, and releases the 
eatch. The rebounding bar has 
a hardened steel ball point, 
which strikes the test object 


| and rebounds. Through a device 


arranged in the head of the in- 
strument, the rebounding bar is 
caught in a mathematically-ex- 
act position. 


A hardness scale is provided 
on the front of the instrument. 
Reading of hardness degree is 
by means of a marker on the re- 
bound bar. If desired, one can 
obtain a conversion table to 
Shore Scleroscope, to Rockwell 
B or C, or to Brinell. Objects 
weighing four pounds or more 
can be tested directly without 
difficulty. Where smaller ob- 
jects are to be tested, such as 
small machine parts, etc., it is 
necessary to place them on a 
steel block or anvil. 


Pendulum Type Hardness Tester 
Another very interesting in- 
strument operating on the re- 
bound principle is of pendulum 
type. The front face of this in- 
strument shows a curved scale, 
| graduated in degrees of are, 
/upon which lies an indicating 
wire. The position of this wire 


value, 
because it is positioned by maxi- 
/ mum rebound of the pendulum- 
| type hammer. A small lever is 


discloses the hardness 
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jocated in an upper corner of 
the instrument, which is em- 
ployed to re-locate the indicator 
at zero, after the pendulum is 
returned to its catch. 

The back side of the instru- 
ment is provided with a curved 
exterior scale, with a zero point 
on the sliding carriage. This 
carriage holds the pendulum 
catch. It can be set at any scale 
position to vary the testing load. 
A knurled button is provided on 
the carriage, which releases and 


locks the desired position of they 


unit. In making the test, the 
instrument simply held 
against the piece to be tested, 
and the pendulum hammer is 
released by means of a pin on 
the rear of the device. 


is 


Upon striking the piece being 
tested, the pendulum hammer 
rebounds, carrying the pointer 
along with it to a location on 
the scale representing the high- 
est limit of the rebound. Thus, 
an indication of hardness of the 
material is given. Scleroscope, 
Brinell or Rockwell hardness 
numbers may be obtained if de- 
sired, by means of a conversion 
table created from some certain 
material, and usable for that 
one material only. No appreci- 


quired against the face of an 
anvil, and thereby assures firm 
support. 


Dynamic Vs. Static Testing 

All the foregoing testers, us- 
ing the principle of elastic re- 
bound, are sometimes referred 


to as dynamic testers, over 


against static testing devices, 


which operate on the principle 


2. Lock Jaw Lifting Device 


3. E-Z Lift Sling Chain | 





able amount of time is required| 
to take a reading, and numerous| 
readings may be taken in rapid! 
sequence. | 


An interesting and Liieisauel 
accessory is available for use in| 
connection with this instrument} 
where required. This is a smal] 
attachment which allows an op-| 


erator to make accurate tests) 
of every shape and hardness of! 
material. This attachment al- 


lows anything from wire to| 
heavy castings to be accurately| 


tested. Certain difficulties are| Dayton, Ohio— Hemlock 6209 Chicago, Ill. —CEntral 6-3869 


connected with accurate testing| Dallas, Tex. — Riverside 5138 Kalamazoo, Mich. — Phone 7988 


of small, light, hollow, or wedge- 
shaped parts, or machine parts. 
because they yield or slip from 
the pendulum impact. The at- 
tachment mentioned automati- 


cally presses the exact spot re- 





It’s no longer necessary to take needless risks 
in handling die sets. Risks that might easily 
injure the hands of skilled die makers, ruin 
costly dies in process or completed, or even 
damage press equipment. Safety features of 
Superior die sets have eliminated all of these 
dangers and have speeded up the overall han- 
dling of sets from the bench to the press. 
Prove to yourself the merits of these safety 
features in both small and large die sets. 


FREE CATALOG 


Please state company name and your capacity when request- 
ing this helpful data on die sets and die makers’ supplies. 


FOR FAST LOCAL SERVICE CALL YOUR SUPERIOR REPRESENTATIVE 


St. Louis, Mo. — Lucas 1223 
Milwaukee — Mitchell 5-6027 


Indianapolis, Ind. — BRocdway 5668 


STEEL PRODUCTS CORP. 
MILWAUKEE, WIS 


2754 S. 19th ST., 





Rockford, Ill. — Phone 33931 
Syracuse, N.Y. — 2013 James St 
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of applying given loads to pro- 
duce indentations in the speci- 
mens being tested, after which 
the indentations are measured 
in order to determine hardness. 

The Brinell test is a time- 
honored static method much em- 
ployed. It has to do with press- 
ing a hardened steel ball into a 
specimen being tested. Either 
the diameter or the depth of 





SAFETY FLANGE 


protects fingers by providing roomy 
gripping space on either side of the 
die shoe. This flange may be mount- 
ed flush or on the edge of the 
die set and is welded in place. 
There is no extra charge for this 
valuable safety feature. 


LOCK JAW LIFTING DEVICE 


removes the danger of handling large 
die sets. Heavy steel components of 
this device are welded in place 
forming an integral part of the die 
set. ey are positioned to insure 
proper balance when the set is 


by either chain fall or crane. 





E-Z LIFT SLING CHAIN 


is especially designed to fit the 
safety flanges of the die sets. Male 
jaws attached to the sling fit quickly 
into place for immediate lifting. 
There is no for screw clamps, 
eye bolts, or lifting lugs. Nor is 
there danger of distorting stresses 
being set up in the die or set be- 
cause of improper lifting. 


SEE ADVERTISERS INDEX. BACK OF BOOK, FOR INFORM-A-GRAM KEY NUMBERS 
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the resulting permanent impres- 
sion in the metal may be meas- 
ured. The Brinell hardness num- 
ber is taken as the quotient of 
the applied load, divided by the 
area of the surface of the im- 
pression, which is assumed to be 
(though it is not actually) spheri- 
cal. Thus, the Brinell test is a 
measure of resistance to indent- 
ation under static fixed load. It 


provides important information 
both in research and in produc- 
tion control. 

On all types of metal, this test 
furnishes a very good index of 
such factors as machinability, 
uniformity of grade, temper 
after heat treatments, by the 
hardness of the metal. Various 
types of machines are available 
for making the Brinell test. 
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Why Wait fer SPECIAL TAPS? 
COMPANY we have them in STOCK for IMMEDIATE DELIVERY 
SIZE THREAD SIZE SIZE THREAD 
4 48-68-64 /8 ru 8-10-12-14-16-18-28-24 
5 38-32-36-48-88 /16 1-13/16 6-10-12-14-16-18-28 
| 36-40-48-56-68 /2 “7/8 = 8-10-12-14-16- 18-28-24 
1 32-40 /16 “15/16 8-10-12-14-16-18-28-24-28 
8 24-30-36-38-46-44-48 iy PAL + 6-10-12-16-18-28 
g 24-28-32-48 16 “1/16 = 12-14 
18 20-30-36- 40-48-64 4 “1/8 12-16-28 
2 20-28-32-38 16 3/16 = 12-16 
4 20-24-28 “1/4 —_—e 
/16 60-64 /16 5/16 12-18 
(4 12 -3/8 12-16-18 
/32 8 “1/16 “1/2 8-18-12 
/t4 40-568 -1/8 9/16 18 
/8 32-40 -3/16 -5/8 =: 12-16-28 
/32 32-38-40 1/4 ii 16 
= 2 34-48 5/16 “1/8 8-12-16 
-3/8 16 
16 ee “7/16 1/4 = 8-12-16 
22 “1/2 +1/2 Hi -16 
32 24-28-32 9/16 r1/t 6 
1/4: 18-24-26-27-38-32-36-48 x s 4 6-12 
5/16 16-20-22-27-28-32-48 11/16 
HIGH SPEED LEFT HAND TAPS 
SIZE THREAD SIZE THREAD SIZE THREAD 
a 40 / 16-24-32 1-3/8 
1 56-64-72 1/16 = 14-20-28 1-7/16 
2 56-64 /2  12-13-20-28 1-1/2 
3 56 $/ 2-18-20-24 1-9/16 
4 32-36-40-48 a(t 1-12-18-20-24 1-5/8 
5 40-44 1/16 11-16-24 1-11/16 
§ 32-36-40 3/4 0-16-18-28 1-3/4 
a 32-36-40 13/16 16 1-13/16 
10 = -24-38-32-40 14-18-20 He! 
12. 24-28-32 1 §-12-14-16-18-28 1-15/16 
1/4 = 20-28-32 1/8 7 2 
5/16 18-20-24-28-32 1-1/4 16-18 
® SPECIAL AND LEFT HAND DIES IN STOCK 
Prices on Application. We are always adding new sizes 
* Oversize - Undersize - G4th and 32nd Size Taps 
NOTE: Available for Quick Delivery 
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They vary in reference to meth- 
ods for applying the load to the 
ball, in reference to size, and in 
regard to methods employed for 
measuring the indentation. In 
order that the flattening effect 
of pressure on the ball may not 
be sufficient to permanently de- 
form it, balls of tungsten car- 
bide are often employed for test- 
ing harder steels. 


While the Brinell test is a 
simple one, it is not found satis- 
factory for testing very thin 
pieces, because the usual indent- 
ation may approximate thick- 
ness of the piece to be tested. 
Neither is it adapted for testing 
case-hardened surfaces, because 
indentation depth may be great- 
er than thickness of the case. 
Also, the soft core beneath may 
yield sufficiently that the result 
may not be depended upon. 


Not Spherical 
indentations Produced 

Because the ball undergoes a 
certain amount of temporary de- 
formation under load, also be- 
cause there is some recovery of 
the test piece when load is re- 
moved, the indentation is not a 
true portion of a sphere. By 
the same token, indentations 
produced by different sizes of 
balls under different loads are 
not similar geometrically. Not- 
withstanding these facts, very 
close results may be obtained in 
reference to hardness readings. 


Some Brinell hardness testers 
are adapted both for stationary 
and portable use. One such in- 
strument, which puts a load of 
3,000 kg. on a 10 mm ball ordi- 
narily, (though other loads may 
also be applied as required) is 
equipped with a removable test 
head for testing larger parts. 
This test head can be operated 
in any position, even upside 
down. When out of the base, it 
may be used with any means 
of force application capable of 
withstanding the three-ton 
thrust of the ram on the ball. 


Incidentally, this test head is 
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easily mounted on a large planer 
or boring mill, etc., for use over 
large areas, or where routine 
testing is more advantageously 
done by passing the parts under 
the test-head. Used as a bench 
machine, this unit makes a test- 
ing-stand of practically any 
available bench. It is impossible 
to put too much pressure on the 
ball, because there is a pressure- 


testing unusual shapes. 

The interval of time for which 
a Brinell load is applied is im- 
portant, especially with refer- 
ence to having it sufficiently 
long. In most standard Brinell 
tests, full load is applied for a 
minimum of 10 seconds when 
testing ferrous metals. A thirty- 
second interval is usually em- 
ployed for softer metals, after 
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which the load is released. How- 
ever, some prefer to use time 
intervals much longer than 
these. An interesting aspect of 
some Brinell hardness testing 
machines is their inclusion of an 
interval timer, to definitely gov- 
ern the length of time the load 
is held. 


To be continued 





limiting valve, which does not 
allow the load on the ball to go = 
over 3,000 kg. Incidentally, this 
instrument may be used for | 
testing rails after they are in- 
stalled in railroad tracks. 





Most Brinell tests are made 
while using a 10 mm steel ball 
with a load of 3,000 kg. This 
has been found perfectly satis- 
factory for Brinell numbers 
ranging from 100 to 700. Due to 
deformation when testing hard- 
er materials, a tungsten carbide 
ball is often used for Brinell 
numbers above 600. However, a 
correction must be applied for | 
the harder ball, since it will give | 
a higher Brinell number than 
the usual steel ball. For Brinell 
numbers under 100, a 10 mm 
ball with a load of 500 kg is 
recommended. It should be re- 
membered that where Brinell 
tests are being conducted con- 
tinually on castings having sand 
on the surface, there is a certain 
amount of abrasive effect on the | 
ball continually. Therefore, it is 
well to change the ball every 
now and then. 

















the SAJ 0 “UNIVERSAL” hicuine 


exemplifies the expert workmanship thot is traditional in Swedish 
machine tools. Like all SAJO Millers, this new Universal Milling 
Machine was designed and built to the highest standards of quality 
and practical utility. 








Avoidance of exterior “luxury” features, slight in value but substantial 
in cost, and concentration on the vital factors of construction, enable 
the SAJO to deliver top performance at moderate cost. 


Dead Weight Principle Used 


Some Brinell hardness testing 


= —— ae SAJO Millers are available in Plain and Universal types, with longi- 
tudinal power table feed only, or with power feed in all directions. 


Screws and dials are in the U.S. inch system. 


machines use the principle of | 
dead weight for applying the 
load, while others have the load | 
applied hydraulically. Some of | 
the machines 


Sajo Vertical Milling Attachment 


ee ee ‘ 
The Sajo “Plain” Milling Machine - %& Standard Equipment includes: 
3 HP motor and starter equipment, motor 
i driven coolant system, adjustable table 
feed nut to allow climb-milling, 1’ arbor, 
arbor support brace. 
CONDENSED SPECIFICATIONS 
Table Size . _iuesey ae 
Longitudinal travel: Plain Miller 24%” 
Universal Miller 27%" 


%& Extra Equipment: 

Universal Dividing Head, Vertical Milling 
Attachment, Slotting Attachment, Swivel 
Base Vise, Rotary Table. 


are hand-oper- 
ated; others are motor-operated. 


Precision anti-friction bearings on spindle 
ond gear shafts 
One-piece column and bose 





CUMIN NOUN 5 cncidccsieseaveseses 8% Net weight — 2200 Ibs. 
WE CREE a svncncivccasvasanecasac 6 
Some are meant for laboratory aaa, 36.1546 Rm 


Table feeds...... 
Taper in spindle. 
Main motor 





use, others for production use. 
Some who manufacture various 
types of Brinell hardness testers 
are in a position to furnish spe- 
cial fixtures as required, for | 


Litt for Catalog 
NO PRIORITY ——— PROMPT DELIVERY ———ATTRACTIVE PRICE 


AUSTIN INDUSTRIAL CORP.” vutteritins:s.1." 


DEALERS IN PRINCIPAL CITIES 








SEE ADVERTISERS INDEX, BACK OF BOOK, FOR INFORM-A-GRAM KEY NUMBERS 
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. Plastic Models, from page 68 
up and handled, disassembled, and put back 
together again, and given a close scrutiny by 
every member of the consulting team, it 
makes the job much easier for all concerned. 
Changes suggested by the various members 
of the team can be quickly incorporated in the 
plastic models. In some cases a revised model 
can be available for further discussion the 
same day, or at the worst within a matter of 
two or three days. Comparable steel models 
would take anywhere from three to six weeks. 
It is sometimes advantageous to construct 
new models incorporating the suggested 
changes, so that a record can be kept of the 
design in its various stages of development. 
After these major design decisions have 
been made, the Engineering layouts and detail 
drawings are completed accordingly. At this 
stage of the game the full-size steel pilot mod- 
els are started. It is quite apparent that many 
expensive changes which normally would have 
had to be made as the pilot models were built 
up, have now already been made at consider- 
ably less cost in the plastic model stage. 
When the hammer forms, or Kirksite or 
plastic dies for pilot model use have been com- 
pleted, full-size duplicates of the production 
parts are frequently made in plastic. These 
full-size duplicates are used for checking the 
flow of metal and other die conditions, materi- 
al handling problems, and to aid the fixture 
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designer in better visualizing the fixture he is 
to design. In many cases the plastic part is 
used for preliminary setting of the fixture. 


Used in Engineering of All Production 

The application of this medium to products 
other than those in the automotive field, such 
as aircraft, appliance, toys, farm equipment, 
special machinery, and others, has been rec- 
ognized and is being used to full advantage. 

Free-hand sketches and cardboard models 
have played their parts, and in many cases 
will continue to be of considerable service, but 
the opening up of the plastic model field has 
proven to be a greater boon to the engineer 
than any other previous design technique. 





Fig. 7. Duplicate Models 





. . » Die Quench, from page 57 


The percent of stretch intro- 


(heat-treat) temperature. The 


valve arrangement actuates the 
pumping system as the upper 
die member approaches or reach- 
es the bottom of the ram stroke. 


duced in the metal by form-die 
quenching is proportional to the 
coefficient of thermal expansion 
of the alloy at the processing 








$7.50 plus postage. 


is precision ground. $8.75 plus postage. 


A-28 Second Ave. 





THE KOCH TEST INDICATOR 


IS THE ONLY TOOL MAKERS INDICATOR ON THE MARKET WITH TWO 
WORKING ENDS, FOR PRECISION WORK, ONE END TO TEST 
OUTSIDE SURFACES, THE OTHER INSIDE. 





Plunger moves away from, instead of against 
the lever, protecting delicate parts from sudden 
or excessive jolts. Each graduation on scale 
represents 1/1000" movement of plunger. 


Positive-Lock SURFACE GAGE 
Drawbolt has positive lock to prevent slip- 
page. Spindle: 9°°x5/16". Block: 3%x2%2"x1” 
with 90 angle groove in base. Surface Gage 


Ask your dealer for these tools and buy through 
him. If he can not furnish them, write to us. 


ANDREW GENALES, NYACK, N.Y. 
Tel. Nyack 7-2222 


WHAT EVERY 
TOOL ROOM 
TOOL MAKER 
OR MACHINIST 
NEEDS. 














elevated temperature causes a 
uniform expansion of the metal 
in all directions. Forming the 
heated metal under high pres- 
sure stretches it in fine uniform 
increments. This maximum de- 
formation is held constant by 
allowing the upper die member 
to dwell at the lowest point 
sufficiently for the quenching ac- 
tion to be complete. Thus, there 
is no shrinkage, nor spring-back, 
nor residual stresses. 


Complete cycle programming 
is critical in order to achieve 
exact dimensions as well as the 
necessary physical properties in 
the formed workpiece without 
the necessity of corrective op- 
erations. 


Several die materials have 
been used successfully. Princi- 
pally, these have been copper- 
faced Kirksite which offers high 
thermal conductivity and steel- 
faced Meehanite which offers 
low thermal conductivity. 
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Want help in 
Choosing 
the Best 
for You ? 


oud 
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LIVE CENTERS 


Ball Bearing *)} Needle Bearing 


« or Tapered Roller Bearing se 


We play no favorites—the Live Center you select center outstanding, but each built on a different 
will be the best for your particular needs—Each principle—One will be for you—And you'll know, 
=—— for you've seen them all! 


enstth excels = “LIVE CENTERS 3 T Ul ADIMATIC 
ngineere 
es A FW 


DEAL, 








NIROL’ 
locate Beovin’ LIVE CENTERS 





BALL BEARING CO. 


Division of BEARING SPECIALISTS, INC. 
BALL-ROLLER and THRUST BEARINGS 


UTah 1-2828 © 3634 EUCLID AVENUE ¢ CLEVELAND 15, OHIO 








86.2 


Emergency Repair Orders 


Speeded By Airtube System 


Speedy handling of orders, par- 
ticularly emergency orders for re- 
pair parts, was a problem of great 
concern to the Deming Company 
of Salem, Ohio, manufacturers of 
pumps and water systems. 


For over 70 years Deming pumps 
and water systems have been in- 
stalled on farms and in industrial 
plants. In either case, when the 
pump or water system doesn’t 
function, serious complications 
can result. Installation of a Lam- 
son Airtube system between the 
order department in the main of- 
fice and the production depart- 
ment across the street, solved 
many of the problems of speeding 
up orders. This makes possible 
getting the pump back in opera- 
tion without undue loss. 


This Airtube system runs from 
the main office building, under 
the street, beneath the foundry, to 
the production office where there 
is a central desk. The production 
office is connected with the engi- 
neering department and two of 
the sub-assembly departments by 
separate lines. The system is used 


STEEL 


TRE ATHY ye G 
HEnperson = 


* PACK CARBURIZING 
* CYANIDING 

¢ GRIT BLASTING 

* HEAT TREATING to 13 ft. 


TOOL WORK 


© OUR SPECIALTY °* 
Nevtral Bath Hardening to 1600 
Atmospheric Control Furnaces 
1600° to 2500° F 


* ANNEALING to 22 ft. 

* NORMALIZING to 22 ft. 
* STRAIGHTENING 

* STRESS RELIEVING 


Te GEO. H. PORTER 
STEEL TREATING cz. 


Since 1919 
1265 EAST 55th ST., CLEVELAND 3, OHIO 
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Fig. 1. The central desk in the production office connects with all other 


stations in the system. 


to carry orders, invoices, blue- 
prints and even small parts be- 
tween all points. It is interesting 
to note that the success obtained 
through use of the first tube result- 
ed in the installation of additional 
tubes to other departments. 
Orders were formerly carried 
by messenger. The messenger 
made his round of the various 
departments. If orders were ready, 
he picked them up and carried 
them to the production office. He 
could only make one round per 
hour. As a result, there could be 
considerable delay in transmittal. 
Orders for repair and renewal 
parts come in by letter, wire and 
telephone. As a result, the fastest 
possible handling is required. 
Now with the Airtube installation, 
the order is written up soon after 
it is received. It is then dispatched 
to the production office where it 
arrives some 200 yards away in 
approximately 13 seconds. This 
has resulted in the plant's being 
able to ship some urgent repair 
orders on the same day as re- 
ceived. As a result, good relations 
with customers have been main- 
tained. Emergency repair orders 
are specially marked and han- 
dled. The present systems also 
means a reduced sorting problem 
since smaller batches of orders 
are transmitted at one time to the 
production office. The fact that 
the Airtubes connect the produc- 
tion office with the two depart- 
ments which handle most emer- 
gency parts and repairs means 
that an order can receive almost 
immediate attention. During proc- 


essing, orders may use the system 
more than once, since they may 
be transmitted from the production 
office to the various assembly de- 
partments or to the engineering 
department. 


After completion, orders are re- 

turned to the main office by tube 
to be turned over to the account- 
ing department for billing. 
The system also has greatly sim- 
plified the use of blueprints 
throughout the pant. A request 
can be sent to the engineering de- 
partment through the tube. A print 
is produced and immediately re- 
turned the same way. 


The installation has resulted in 
safer, quicker and surer delivery 
of all papers and small items. 





Fig. 2. This Airtube station is located 
in the order department in the main 
office building. 
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Forgings Sized by 
Straddle Broaching 


One of the big problems in 
machining steel forgings is the 
amount of stock left for finish, 
which increases as the dies wear. 

This problem has been avoid- 
ed in the operation for straddle 
broaching a tang on the end of an 
SAE 8653 truck axle, shaft steel 
forging, by specifying a dual 
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Ground Machined Stee! 


Plates and Discs. We | 
furnish plates and discs in | 





ony size or shape cut to 
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\ Patented Self. Socket Head 


your requirements in thick- : Sefety Tongs for 
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Fit Dowel 84" diameter. 
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Secket Head | 
=, Set Screws 
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j | 
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rough and finish broaching setup. / 
This method allows considerable | 
size variation in the forging but Be Sendle 
leaves a uniform amount of stock Potgaveory ES SSS 
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weiogied nove bare ers | [mediately Available From Stock 
ally. After a pass of the broach, 

a finished broached part is re- 
moved from the right hand fixture, FROM JERGENS 
a rough broached part lifted from 

the left hand fixture is then loaded 


Se ee a SAVE ON FREIGHT CHARGES—GAIN ON TIME! All 
left h a ” Thu: = Ao 4 | Ohio Industry can now enjoy the superiority of Baum- 
on bond Hxawe. thus o imisned | bach Die Sets and Baumbach Die Set Accessories with 


~ —- with each pass immediate shipment from stock plus substantial sav- 
ol the broach. ings in freight. 


Jergens Tool Specialty Co. now stocks a complete line 
of Baumbach Die Sets and Accessories to immediately 
fill your every need. 


Baumbach Die Sets and Accessories have long been 
famous for superior engineering, ruggedness of design, 
long-life, precision machining, and quality finish. Now 
they‘re as close as your telephone or “short-run” truck- 
ing service. 


Investigate how Jergens ‘‘one-stop’’ service for Baum- 
bach Die Sets—Allen Fasteners and Jergens Jig and 
Fixture Standards save your time and money. 


WRITE TODAY FOR COMPLETE DETAILS ON BAUMBACH LINE 


Yengens TOOL ‘ _"s — < = 











Photos courtesy Colonial Broach Co 
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first in the Three T’s 
of Scientific Steel Treating... 





WHETHER it’s the treating of your rough forgings, 
castings and bar stock, or your finish-machined 
parts—the 3 T’s of Scientific Steel Treating are at 
work for you. From the unbiased, scientific recom- 
mendations of your Lakeside metallurgists; through 
the perfected, fully mechanized electronically-con- 
trolled processes to instrumented, precision testing; 
Science directs every step. No chance for guesswork, 
or human error. Only with the finest, modern facili- 
ties can you be assured of highest steel treating 
quality. 


SJ beida Stel frpronrizal (a 





Our Services: Electronic 





Induction Hardening, Carbo | 
nitriding, Flame Hardening, | 
Heat Treating, Bar Stock | 


Treating and Straightening, 
(mill lengths and sizes), An- 
nealing, Stress Relieving, 


Normalizing, Pack, Gas or | 


Liquid Carburizing, Nitriding, 
Speed Nitriding, Aerocasing, 
Chapmanizing, Cyaniding, 
Sand Blasting, Laboratory 
Research, Tensile and Bend 
Tests. 





| 7 4 5418 LAKESIDE AVE., CLEVELAND 14, OHIO. HENDERSON 1-9100 
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MY ® Fonda Steel G Carbide Gage Blocks 


@ GemToolmakers Indicators 


® Micrometers, etc. 
LINE? 


SYBRANDT CO. 


® Cleveland 3, Ohio 


No guesswork when you use our line of 


W AT’ PRECISION INSPECTION EQUIPMENT! 
Hi $ ® Herman (the original) Pink Granite Sur- 
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TRUMAN E. LONGLEY CO. 


4030 SUPERIOR AVENUE 
CLEVELAND 3, OHIO 
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industrial News 
Vanadium Corporation of America 


Production of alloys has been 
started at the new $2,500,000 plant 
of Vanadium Corporation of 
America near Cambridge, Ohio, 
according to an announcement by 
William C. Keeley, president. The 
plant is located on a 120-acre site 
which is about 100 miles from the 
company’s new $8,000,000 alloy 
producing plant at Graham, W. 
Va. The facilities include three 
low frequency induction furnaces 
previously operated at the com- 
pany’s leased Chester, Pa., plant 
which was returned to the United 
States Government for re-activa- 
tion by the Air Corps. 


At the present time, activities at 
the Ohio plant are confined large- 
ly to the manufacture of alumi- 
num alloys. An office building 
and a laboratory are under con- 
struction at the site. A pilot plant 
for experimental work in alumi- 
num and alloy metal production 
is scheduled to be built, also. Fer- 
ro vanadium, grainal alloys, low 
carbon ferro titanium and other 
alloys will be produced when 
construction of the plant is com- 
pleted next year. At that time, ap- 
proximately 250 persons will be 
employed. 


Manufacturers Industrial 
Supply Corp. 

A group of tool and industrial 
supply manufacturers has an- 
nounced the establishment of a 
new distributing and warehousing 
organization to be known as 
Manufacturers Industrial Supply 
Corporations. These corporations 
will be located in principal indus- 
trial centers and will serve as 
branch offices and warehouses for 
their manufacturing members. 
They will sell tools and industrial 
supplies, manufactured by their 
suppliers, only to established 
wholesale distributors. No sales 
will be made directly to users of 
such tools or supplies. 


The main purpose of M.L.S. is to 
secure stabilized distribution of its 
suppliers’ products in good times 
and bad, and to give suppliers 
control of that distribution. It will 
also serve tool and industrial sup- 
ply distributors as a convenient 
factory branch or warehouse from 
which they can supply customers 
promptly on many outof-stock 
items. Its slogan is ‘Service from 
the Shelf” for the Industrial Sup- 
ply House. 
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| 72 MAXIM 


HEAVY DUTY 
RADIAL DRILLS 








Maxim Heavy Duty Radial Drills have 
spindle drive thru motor on drill head, 
spindle reverse for tapping. 
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From your Strohm auto- 


° os Series “BR”, Type BR 32 BR 40 BR 50 
matics come precision 


‘ Arm x Col. Dia... 3° x 11” 4’ x 13” 5’ x 15%” 
parts, produced at high- Gaiasiin tale 1%" 19/16" ~ 
speeds with amazingly Spindle Speeds, RPM 32to1400 32101400 35 to 1400 

Main drive motor, HP 4 5 642 


adaptable ratios for dif- 
ferent operations. Engi- 


wed te Cidiesn Car Series"L”,Type 6812L  6817L  6817L3 





many. Moderately priced! Arm x Col. Dia. 4’3"x15%2" 5'10%x17%" 91% x17" 
5 ' Capacity in steel : 242" 242" 
Prompt delivery! Spindle Speeds, RPM 32to2500 25102000 25 to 2000 
Main drive motor, HP 5 8 8 
Some territories open for 
Exclusive distributors IMMEDIATE DELIVERY 


top calibre reps. contact 
Hofmann. 





HOFMANN — 
NEEDLE WORKS, INC. Full Details Will Be Sent Upon Request 
(Machinery Division) 
635 59th St., West New York, N. J. | 
nS Se ee Se PARKER MACHINE COMPANY, INC. 
NYC: LOngacre 5-5770 








la» 158 PIONEER STREET * BROOKLYN 31, N. Y 
i. TEL. TRiangle 5-2103 & 2157 
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DETROIT 34, MICH 
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RING 
PUNCHES 


HARD... 
tough... 
concentric... 


Precision-made of both Carbon Vanadium and 
high carbon, high chrome steels. Available in a 
wide range of stock sizes from 1/32” to 1” point 
diameters in increments of 1/64” for immediate 
delivery. Decimal sizes to order for delivery 
within 48 hrs. 


Button Dies 
Ring Type or Press Fit 


Hole tapered to eliminate 
slug jamming. Sizes in stock 
to match punch sizes. 





Write TODAY for your copy of handy data sheets 
covering specifica‘ions and prices; also name of 
distributor in your area. 














Exclusive Distributor Wanted for California 


Ring Punch N Die Ce. 





108 FOOTE AVE., JAMESTOWN, N. Y. 
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Raymac Solid Carbide 
Grinding Tools increase 
production and lower 
costs. They mill hard- 
ened metal accurately 
and do not wear fast or 
burn the metal. 



















STANDARD ANGLE 





Write for Catalog No. 12 


@ BUSHING ‘TYPE 


1%. 
MANUFACTURING COMPANY INC. 





3729 CASS AVENUE, DETROIT 1, MICH. 
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Air Pressure Economies* 


Regarding the production econ- 
omy relative to portable air tools, 
it is wise to study closely the 
effect of low pressure on cost of 
operaiion, particularly from the 
labor cost siandpoint. 

Low aur pressure means simply 
operaiing the tools at pressure 
below that for which the tool was 
designed to give maximum per- 
formance. This low pressure may 
result from: (1) insufficient com- 
pressor capacity where the com- 
pressor is just too small to send 
desired air pressures to all points 
of use, (2) inadequate piping 
where the piping, or hose, to tools 
is too small or so poorly laid out 
as to result in excessive pressure 
drops, or (3) leakage. 

Pneumatic tools are designed to 
operate at 90 pounds air pressure, 
which has been generally estab- 
lished as standard operating air 
pressure for maximum perform- 
ance and maintenance. 

If tools are operating at low 
pressure, there is no economy in 
air cost. At lower pressures, it 
takes longer to perform an opera- 
tion. This longer operating period 
will use approximately the same 
amount of air at low pressure, as 
the amount of air that would have 
been required using the recom- 
mended 90 pounds pressure. 

With air tools there are certain 
fixed costs. The initial investment 
for a large poriable pneumaiuc 
grinder is about $210.00. This tool 
has an average life of about five 
years. Let us exaggeraie and as- 
sume a 100 per cent maintenance 
cost over the five-year period of 
$210. The total cost of the tool is, 
therefore, $420. Working for five 
years, 50 work weeks in a year, 
and five days per work week, 
this total tool cost comes to about 
$0.30 per day. 

A large 8-inch capacity pneu- 
matic grinder is used normally 
about 30 per cent of the total time. 

At this rate its air consumption 
comes to about 20.4 cubic feet per 
minute, or 1224 cubic feet of air 
per hour. Air costs depend en- 
tirely upon the efficiency of the 
air compressor. 
today’s costs at between $.035- 
$0.07 per 1000 cubic feet. Using 
the highest cost of $.07 per 1090 
cubic feet at 90 pounds pressure, 
it would cost obout $0.085 per 
hour, or about $0.68 per day, to 
operate this grinder. Smaller size 
pneumatic tools will use less a'r 
and cost as little as $0.05 per day. 


*From the Compressed Air and Gas Institute, 
Cleveland, Ohio. 





Estimates place | 


The total fixed cost on the large 
grinder, therefore, comes to about 
$0.98 per day. 

The only other cost which can 
be associaied with the air tool is 
that of the worker using it. 

Assuming a minimum wage of 
$1.65 per hour, the labor cost 
comes to about $13.20 per day. 

This may be a fixed cost from 
the standpoint of labor account- 
ing, but from the standpoint of 
production and unit output this 
cost can vary considerably, par- 
ticularly if the air tool is receiving 
low-pressure air. 

A pneumatic tool loses power 
and efficiency in direct proportion 
to the reduction of air pressure. 
For example, a _ paoumatic tool 
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that develops 1.03 horsepower at 
90 pounds pressure will develop 
only 0.904 at &0, and 0.708 at 6U. 
In other words, dropping the pres- 
sure trom 90 to 80 pounds results 
in a 12 per cent decrease in power 
ouiput, and, similarly, from 90 to 
60 pounds results in a 31 per cent 
power drop. 

The drop in horsepower causes 
a drop in the tool rpm and work 
ouput of the tool. This loss of from 
12 to 31 per cent in labor output 
of the tool, although in actual op- 
eration as little as 30 per cent of 
the time, can amount to any- 
where from $0.48 to more than 
$1.23 per day per tool. If quite a 
few tools are in operation, the 
loss can be substantial. 











MOTORIZED SPINDLES é/ binds 


1. Belt Driven Lathe Grinder 4% H.P., 


2. Belt Driven Internal Grinder. 
deep. \% to 3 H.P. 


3. Vertical Spindle Grinder with up to 16” “A” 
dimension. 


to 20 H.P. 
Grind up to 24” 


4. Vertical Spindle Grinder, belted motor drive, 
\% to 5 H.P. 


5. Angle Plate Grinder with horizontal and verti- 
cal feeds. 4% to 10 H.P. 


See us at Booth 660, Western Metal Congress, 
March 23-27, Los Angeles 


The Standard Electrical Tool Co. 


MT. HOPE AND SIXTH STS. 





. Vertical Spindle Grinder with or without feeds. 


Items 3, 4 and 7 for Planer or Boring Mill, etc. 





...and 
others too! 


- Internal Grinder, direct motor drive. 


Grind up 


to 30” deep. % to 5 H.P. 


\% H.P. to 25 H.P. 





WRITE FOR CATALOGUE 


CINCINNATI 4, OHIO 
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Use FREE Inform-A- 
Gram Card For 
—FAST SERVICE— 
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...QUICK-PIC CATALOGS 














GOOD GRINDING 








This latest Landis bro- 


chure has all 
amply 


data, 
illustrated, on 


comprehensive line of 
precision cylindrical 


grinders. 


Universal, 


plain, and single pur- 
pose high production 


types. 
Circle No. ES. 


84 RIVETT 


This model small hole 
grinder gets great ver- 
satility from the ease 
with which it converts 
to external grinding. 
New catalog from Riv- 
ett Lathe & Grinder, 
Inc., has all features. 


Circle No. E6. 
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SEPARATOR 
Sheet steel separator 
by Basco automaiically 
fans the top sheets of 
a stack for ready feed- 
ing to the press, saves 
time, injuries, expense. 
Requires no outside 
connections. 4 models. 


Circle No. El. 
PAINT RUST! 

New ‘S.R.P.’ special 
compound paints right 
over rust, gets down io 
base metal, chemically 
stops further rusting. 
Outlasts red lead in 
any condition, big ap- 
plication and first cost 
savings. 


Circle No. E2. 


ener? 





FLAT STOCK 
Analysis, heat-treat and 
tempering data, and 
easy - to- select tabular 
listing of stock sizes of 
DoALL ground flat stock 
are contained in bulle- 
tin 52-803, now avail- 
able to readers. 


Circle No. E9. 
OIL ASSEMBLIES 


Oilers, oil cups, vent 
tubes and tube forms 
are just some of the 
lubrication fittings de- 
scribed in this well con- 
structed brochure. Pic- 
torial index, clear com- 
pact specifications. 


Circle No. E10. 


MOTOR PUMP 
This compact Barnes 
motor pump unit is 
made in a complete 
line from % HP to 1% 
HP, capacities 60-360 
gallons per hour. Ap- 
plications: fluid trans- 
fer, lubrication power 
tools, small presses. 


Circle No. E3. 


CUTS FRICTION 
Folder on Molykote M- 
55 has all data on this 
highly successful addi- 
tive to lubrication, cool- 
ant, and cutting oils, 
where high working 
pressures are a critical 


factor. 
Circle No. E4. 





TOOLROOM TESTED 

Folder describes a 
grinding wheel line by 
Mid-west Abrasive Co. 
proven in varied work- 
a-day applications. Spe- 
cial aluminum oxide 
grain. Excellent results, 
low first cost. 


Circle No. Ell. 


SMALL PUNCHES 
HSS punch line for 
small dia. close toler- 
ance holes has 70 stock- 
ed sizes between .032” 
and .189” standard. All 
data on complete line 
is contained in this new 
folder. 

Circle No. E12. 





FREEZER LINE 


Information on indus- 
trial freezers and com- 
plete temperature range 
testing unit is given ex- 
ample style in this bul- 
letin. 12 models illus- 
trate a range of 36 
standard units. 

Circle No. E7. 


AIR CYLINDERS 
New Bulletin 731 has 
complete Lindberg line. 
Diagrams, charts, and 
photographs explain ca- 
pacity, type of mount- 
ing, etc. Listing of en- 
gineering features also 


included. 
Circle No. E8. 
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. . . Screw Machine, from page 51 
of the simpler form tools, turn- 
ing tool blades, large counter- 
bores, V-rests for box tools, and 
as knurl roller bearings where 
heavy pressures are encountered. 

Both Dowmetal FS1 and M 
are preferred for screw machine 
stock although other extruded 
alloy material can also be used 
it special properties are desired. 
High speed tools such as taps 
and counterbores exhibit excel- 
lent tool life in the machning of 
the magnesium alloys; in many 
instances this tool life is equiva- 
lent to that of carbide tipped 
tools on other metals. Carbide 
tools will give still longer life 
and in many cases the higher 
initial cost of the carbide tool 
is more than offset by the sav- 
ings effected through less down- 
time due to fewer tool reset- 
tings. Both the carbon and low 
alloy tool steels can be employed 
in machining this material by 
such operations as drilling, ream- 
ing, tapping, and finishing; high 
speed steel usually being the 
preferred. 

The copper base alloys are di- 
vided into three groups based 
on machinability; this grouping 
is a rough classification and is a 
reasonable guide to relative tool 
life and the amount of power 
required in cutting. The line of 
demarcation between each group 
is not clear cut. Thus, these 
groupings are: 

Group 1. The free cutting al- 
loys, usually brasses to which a 
small percentage of lead has 
been added. This lead will vary 
from 1.0 to 4.0 percent on 
wrought bar stock,depending on 
the specific alloy type. The nu- 
merical ratings for the machin- 
ability of these alloys are from 
70 to 100, using free cutting yel- 
low brass which is rated at 100, 
as a base. 

Group 2. The readily machin- 
able alloys that have a numeri- 
cal rating from 30 to 70. These 
are non-leaded compositions in- 

. . Continued on page 95 
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A SPECIALIZED CAM 
MILLING SERVICE... £ 


JIG BORING...SPOT 


EISLER 


JI 


BORING 








St WELDING... CON- 
TRACT PRODUCTION 
ee» EXPERIMENTAL 
DEVELOPMENT 
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WELDING 


EISLER ENGINEERING CO., Inc. 


732 So. 13th St. Newark 3, N. J. 
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New handbook and catalog— 


yours FREE. For every branch of in- 
SEEN dustry—technicians in design, develop- 
THIS? 










ment, quality control, tooling, production 
—supervisors, purchasing agents—shows 
how to select and use industrial magni- 
fiers. Write today: Bausch & Lomb Opti- 
cal Company, 50413 Bausch St, 
Rochester 2, New York. 











Be 
You can reduce regrinds and rejects, and obtain 


higher finishes in a shorter grinding time when you use the e CUT COOL, FAST 
new R3 Bond Rubber Raceway Wheels by CARBORUNDUM. 
This new bond permits use of coarser grit sizes which cut © HOLD FORM 


faster, maintain contours better, and still produce superior 
finishes. Single section wheels up to 1” thick in the new bond 


© GIVE HIGH FINISH 
eliminate costly tandem mountings. 


Get the full story today... from your CARBORUNDUM distributor or via the coupon... 


TRADE MARK 


the ONLY source for EVERY abrasive product you need 


THE CARBORUNDUM ComPANyY, Dept. TP 81-33 
Niagara Falls, New York 
MAIL I'd like more information on R3 Bond Rubber Raceway Wheels. 


Name & Title 








TODAY! 





Company Street & No. 





City Zone State 


“Carborundum” is a registered trademark which indicates manufacture by 
The Carborundum Company, Niagara Falls, New York 
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JIG GRINDING 


with tho 


Yolcansire 


INFINITE CONTROLLED SPEEDS 
30,000 TO 65,000 R. P. M. 


Easily connect jig grinder 
to jig borer or mill 


Then you can finish grind in hardened steel to “tenths”. . . 





jig grind dowel holes square with a ground base... move 
location of holes in hardened steel blocks. . . jig grind inter- 
changeable holes in hardened sections . . . grind small holes 
with diamond impregnated mandrels. . . grind contours and 
relief with tungsten carbide burrs . . . grind radii in die 
sections... eliminate jig bushings in tools where close spacing 
is essential. 


Other infinitely controlled 
air driven spindle applications 


Place spindle on most any machine. Use it for finishing con- 
tours on hardened steel working surfaces . . 
milling die castings . . . 


. burring or 
routing wood contours . . . carbide 
milling or finishing slots . . . finishing holes in hardened steel 
to “tenths”. . . grinding with diamond wheels, carbide burrs, 
or diamond impregnated mandrels. 


Advantages—10 micro finishes using carbide mills . . . 
6 micro finishes using mounted points, operates at any 
angle... air driven, air cooled, overheating prevented . . . 
speed controlled at optimum point . . . 35/6” long motor 
uses little working space . . . By controlling speed at any 
point you abolish need for many constant speed spindles. 


For immediate quotation please state machine 
tool application. Get this manual of photos 
showing operations Vulcanaire performs. 
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VULCAN TOOL CO., PRITZ ST., DAYTON 10, OHIO 





*Dependably accurate to “tenths” 


-” 


| JIG GRINDING ACCURACY gecarancecd” 
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CUT HEAT-TREAT COSTS 


... with this versatile Temco bench furnace 
... for heat treating dies, parts, tools, etc. 





STRONG 
ROUNDED 


STEE, BoD 
REINEG R 


6" FIREBRICK AND BACK-UP ~ 
INSULATION 


4 HEAVY: GAUGE EMBEDDED 
TYPE ELEMENTS HEAT 
FAST AND EVENLY 





1100 SERIES 


Speed production, lower unit costs with this husky electric furnace. 
Large enough to take a wide variety of work, yet compact and 
exceptionally convenient to use. Chamber sizes—9 2” wide, 842” 
high and 13%” or 18” deep. Heating range 350° to 
1900° F., 220 V. operation. Price with controls, $297.50 oy 
to $507.50. Furnace only $235 to $285. Write for iy 
literature and nearest dealer’s name. [=| 


ELECTRIC 
FURNACES 





THERMO ELECTRIC MFG. CO., 474 HUFF ST., DUBUQUE, IOWA 


PRECISION 
aa ANE 





_withan ADSUSTABLE 
A> GLENNY PUSH BROACH 


, 





Production or short-run keyway 
cutting can be accomplished in 
all types of bushings, sleeves, gears, etc., with 
the GLENNY adjustable push broach. Featuring 
0.0005-inch accuracy, it can be instantly adjusted 
and micrometer checked for precision operations. 

SPECIFY GLENNY ... greater strength... 
maximum accuracy .. . fully adjustable for 
depth . . . interchangeable high-speed blades 
... bushing adapters available . . . will cut 
tapered keyways... hardened tool-steel_ex- 
ternal parts... 

GLENNY broach sets are available 
for cutting keyways in bores ranging in 
diameter from VY to 22 inches. 


sUeLLirit 












| Please send (without obligation) your’ 
} new Bulletin No. 13 containing sizes, 
specifications and prices of GLENNY 
broaches and kits. , 





PENS Lae ae NAME nities 
COMPANY TITLE 
18572 Buffalo Avenue | STREET = 





Cleveland 19, Ohio ZONE —_ STATE 
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Air Force Subcontracting 
Lags 


Many New England small busi- 
ness concerns are not taking full 
advantage of opportunities to ob- 
tain prime and sub-contracts in 
the United States Air Force's ex- 
pansion program. 

Out of 178 concerns listed re- 
cently by the Associated Indus- 
tries of Massachusetts as electron- 
ics-manufacturing firms, only 24 
have placed themselves on the 
Air Force bidder's list for urgently 
needed electronics equipment. Ac- 
cording to a recent official report, 
ample opportunities are open for 
inclusion on this list; bid kits con- 
taining complete blueprints and 
specifications for each item are 
available for review, but “New 
England small business men are 
just not taking advantage of 
them.” 

The Air Force’s program of ex- 
pansion from its present 90 to 143 
wings has made funds available 
for the procurement of thousands 
of items of equipment. Air Force 
spokesmen predict a great in- 
crease in procurement activities 
after January 1. It would seem 
that now’s the time for all small 
business contractors to make full 
use of the opportunity. According 
to the report, in many cases small 
business men in the electronics 
field alone were not included in 
the bidder’s list because they 
have not kept the Air Force up- 
to-date regarding their production 
facilities and progress. As a result, 
the Air Force’s Small Business Of- 
fice has no information on more 
than 150 Massachusetts firms that 
could probably supply much-need- 
ed parts. Other manufacturing 
fields show nearly the same de- 
gree of need. 

Small business concerns in the 
New England States may be con- 
sidered for prime contracts, or can 
be listed as potential first, second, 
and third-tier sub-contractors by 
filing necessary information at 
either of the two Small Business 
Offices operated by tthe North- 
eastern Air Procurement District. 
They are located at 500 Capital 
Ave., Hartford, and in Boston. at 
the Air Regional Office, 10 West 
St. Your procedures are officiallv 
listed as follows:- write or visit 
the sma"! business office in Hart- 
ford or Boston: provide complete 
and up-to-date information for the 
forms used in preparation of the 
official index: and mote overiodic 
checks with the Small Business 
Office to examine bid board and 
kits. 


TOCCO 


Contest Winners 


The TOCCO Induction Heating 
Div., Ohio Crankshaft Co., Cleve- 
land, has announced the 1952 
winners of its ‘Economy in Produc- 
tion’ contest. Winner of the $1000 
first prize was Lloyd E. Raymond, 
metallurgist at Singer Mfg. Co. 
His paper showed how the TOC- 
CO process reduced sewing ma- 
chine parts hardening time 62%. 

Other prize winners and 
amounts won are as follows: 

John P. Isaacs, Norris Therma- 
dor Corp., Los Angeles, $600. 
Henry C. Fisher, Army Chemical 
Center, Maryland, $600. R. H. 
Lauderdale, Northern Ordnance 
Inc., $400. J. C. Scullin, Cardinal 
Machine Co., $100. 


93 
Merit Award 
to S.F.S.A, 
Steel Founder's Society of 


America, 50 year old technical 
organization serving the steel in- 
dustry, has been cited for national 
recognition as winner of the 1952 
Award of Merit conferred by 
American Trade Association Ex- 
ecutives, international society of 
professional trade association ex- 
ecutives. 

Presentation of the award for 
distinguished service by a na- 
tional association was based on 
the judgement of a five-man jury 
of awards of which Charles Saw- 
yer, Secretary of Commerce, was 
the chairman. The Society main- 
tains national headquarters in the 
city of Cleveland. 








Here is precision contour grinding at its best. Steel 
and tungsten carbide form tools, die sections, 
templates and related items are efficiently pro- 


dabl. 


Flat Form Tool 





ical fashion. Our 





Progressive Die cessed in d 


basic magnetic chuck work-holder affords positive 
positioning yet with flexibility for cam, circular 
and index grinding with the proper fixtures. Work- 
piece quality is controlled visually at all stages, 
either while using pre-dressed grinding wheels 





enti: 





Circular Form Tool 





or when g 














Ask for Bulletin T-1 


the required contour by 
means of successive, controlled movements. 
Durable construction around precision optics 
insures rigidity and long life. 


Dovetail Tool 


e EVELAND 12, OHIO 
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Absolutely Guaranteed... 
’ VERDICT Model C 


DIAL INDICATOR TEST SET 


MADE IN ENGLAND 











SPECIFICATIONS 


SECO TC CCE CTC C CT .001” 
BI ec acaceie:4 6'6.0/0:4.6.0:816-6 Bi060 6 10:0:-610:5 6.6 4:0,00:018 .030” 
Rotable Dial 

Reversing movement : 
Contact ball operates within an arc of 180° 


This indicator is ideal for bench and machine work. Count- 
les test positions are made available by its size and versa- 
tility. Made of hard brass, dull nickel plated. 


Supplied in a handsome case with universal holder. 





Repair Parts and Service Available. 

Request information on other models. 

136 LAFAYETTE STREET 
NEW YORK 13, N. Y. 

WALKER 5-4048 — 5090 


4€UNIVERSAL 
HOLDER 


DE WITT EQUIPMENT 
COMPANY 

















TMORE ADJUSTABLE 

iq HOLLOW MILLS 
DESIGNED FOR ALL 

YOUR HOLLOW MILL WORK 
@ ANY COMBINATION OF .. . TURNING. . . 


TAPERING ... FACING . . . CHAMFERING 
TREPANNING IN ONE PASS. 







@. EXCLUSIVE MICRO METERADJUSTMENT 
FEATURE FOR RAPID SET-UP. 


@ CUTTING CAPACITIES FROM \,"’ TO 2” DI- 
AMETER IN STANDARD STOCK. 


WRITE FOR CATALOGUE No. 20TD 


OUR ENGINEERING DEPARTMENT IS AT YOUR 
DISPOSAL ON YOUR HOLLOW MILL PROBLEMS 


1625 CLINTON AVE. NO 
CARL WIRTH & SON, INC. a1 canine a > ea 

















R I M AT DIAL BORE GAGES 


FOR PRECISION 
MEASURMENT OF: 


“O” RING GROOVES 
SNAP RING GROOVES 
THREAD RELIEFS 
ETC. 










SIZES 
-300” to 6.000” 


THE ORIGINAL INDICATOR GAGE 
DESIGNED FOR MEASUREMENT OF 
INTERNAL GROOVE DIAMETERS 


For Information Write To 


RIMAT TOOL Cco., 27 W. Dayton St., Pasadena 2, Calif. 
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Industrial News 


The B. F. Goodrich Company's 
engineering division at the Akron, 
Ohio plant has been named a first 
place winner in the National Safe- 
ty Council's Metals Section safety 
contest for the year 1951-1952. 

This particular contest is the 
largest conducted by the National 
Safety Council with 832 contest- 
ants representing all of the larger 
industries across the country. The 
award earned by B. F. Goodrich 
was for having the lowest injury 
rate in the machine shops group. 

While the average for plants 
entered was 7.74 injuries per mil- 
lion manhours, the B. F. Goodrich 
engineering division had but 1.32 
chargeable injuries during the 
contest period. 





Severance Kegrinding Service 
v7 HIGH SPEED ..2 CARBIDE xy 


TERS, PINKING CUTTERS ETC 
START USING THIS MONEY SAVING SERVICE NOW! 
RR RS 


Severance7oo//ndustries /nc. 


730 Iowa Ave., Saginaw, Mich. 
Catalog Sent On Request 








THE MODEL 1100 
Hysco TAP GRINDER 


ACCURATELY GRINDS 
CHAMFERS of TAPS, 
CORE DRILLS 


SHARPENS FLUTES, 
SPIRAL POINTS 
of TAPS 





@ Capacities No. 0 Mach. Screw to 
14%” Hand Taps. 


Representatives in 
Principal Cities 


HENRY P. BOGGIS & CO. 


704 East 163rd Street 
Cleveland 10, Ohio 
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... Serew Machines, from page 91 
cluding such materials as red 
brass, muntz metal, naval brass, 
tobin bronze, silicon brass and 
manganese bronze. It also in- 
cludes the leaded compositions 
such as phosphor bronze, silicon 
brass, and nickel silvers. 

Group 3. This is made up of 
those alloys which have a nu- 
merical rating of 20 or less and 
would include the non-leaded 
coppers, nickel silvers, phosphor 
bronzes and super nickel alloys. 
These alloys usually produce 
long, tough, and stringy chips. 

On short runs, or where con- 
siderations do not warrant the 
use of a higher priced cutting 
tool, some economy may be ef- 
fected by the use of either a 
carbon or low alloy tool steel. 
On moderate rates of produc- 
tion, high speed tools such as 
drills, taps, form tools, solid and 
insert tooth reamers, etc. are 
commonly used. Although the 
initial cost of high speed steel 
is greater, the results obtained 
often justify its selection. To 
reduce tooling cost there are 
available tools with high speed 
steel tips brazed to low alloy 
steel shanks. 

Here again the carbide tipped 
tools are used to advantage for 
high production and long runs, 
particularly where a _ large 
amount of material must be re- 
moved as in the machining of 
large diameter work. The use 
of carbides permits much higher 
speeds with equivalent feeds 
than obtained with high speed 
steel tooling even when machin- 
ing the so called difficult alloys, 
group 3. Thus, within this 
group, recommended speeds are 
between 75 and 150 feet per 
minute for turning, whereas 
with carbides these are increas- 
ed to values from 250 to 600 feet 
per minute on roughing cuts and 
from 300 to 800 feet per minute 
on finishing cuts. 

To be continued 
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Erickson 
Self-Releasing 
Tap Holder 


yy 
Tap to Closer Tolerances 
at High Production Speeds... 


With this member of the famous family of Erickson Precision Holding 
Tools, you can now produce any class fit at truly record breaking rates. 

Review your present tapping operations. Learn how they can be 
improved by the Erickson Tap Holder's special features: 

1. Self-Releasing: Posi- 3. Positive Drive: Noin- 5. Maximum Tool Life: 
tive, simplified re- terference with align- Corrected alignment 
leasing mechanism ment. Same principle assures even cutting 
inndn gvtdudinn as used in Erickson’s on all flutes; cleaner 

; famous Tap Chucks. threads; longer tap 
prevents tap abuse. life. 


6. Increased Speeds: 
Superior alignment 
and control of cut- 
ting operation safely 
permit stepped-up 
speeds. 


Write for catalog today— 


Precision Collet Chucks 


CATALOG B 


Adjustable and Full Floating Holders 


CATALOG C 


Precision Tap Chucks 


er. Wey elcas) 


Air-Operated Speed Chucks and 
Air Cylinders 


CATALOG E 


Precision Expanding Mandrels 


CATALOG F 


Speed Indexers 


CATALOG G 


Boring and Reaming Tools 
TT 





2. Corrects Misalign- 
ment: Adjustable to 
correct spindle er- 
rors; extends useful 
life of machine. 


4. Full Grip: Erickson 
collet grips along its 
entire length. 


A-6415 






ERICKSON TOOL COMPANY 


2314M HAMILTON AVE. ¢ CLEVELAND, OHIO 








SEE ADVERTISERS INDEX, BACK OF BOOK, FOR INFORM-A-GRAM KEY NUMBERS 
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Get Engineering 
Manual T-1 for 
more informa- 
tion on all 
Zagar’s tools 
for industry. 








\ 
\ 
y 


1. Tungsten carbide rings at the points of 
wear; 2. Steel rings protect drills and 
carbide; 3. Special hardened alloy steel 
body. 


* PATENTED 


For information and prices write for 
Meyco Bushing Catalog No. 17 


TOOLS FOR 
and SPECIAL 





DRILLING HOLES 
at) IBM 


e@ No time lost drilling 
millions of holes in busi- 
ness machine parts. IBM 
cashes in on the many 
features of Zagar Gearless 
Drillheads: many holes 
drilled at one pass; any 
number of holes in any 
material in any pattern as 
close as twice drill di- 
ameter; accurate spacing 
maintained. Standard Za- 
gar Gearless Drillheads 
can be adapted readily to 
your needs. Send us your 
parts drawings. 














110 holes on 3/8” 
centers are drilied in the 
inserts of molded pheno- 
lic block. 20 drills in head; 6 
feeds to complete each block. 


* * 


ZAGAR TOOL, INC. 


24000 LAKELAND BLVD. 
CLEVELAND 23, OHIO 


INDUSTRY 
MACHINERY 


MEYCO 


Carbide Inserted Bushings 
Are Doing It Daily! 


HOW? Like this: (1) Last longer... 
with a life—in most cases—as long 
as solid carbide bushings at prices 
that come close to the prices of or- 
dinary steel bushings; (2) Increased 
life for your drill jigs and fixtures; 
(3) Increased life for your drills 
. and reamers; (4) Accuracy main- 
\ tained for a LONG PERIOD of 
time; (5) Less non-productive ma- 
chine time, less lost man-hours, 
because bushings need not be 
changed as often; (6) Inspection 
time saved, because of greater ac- 
curacy for a longer time; and (7) 
Less waste due to spoilage, for the 
same reason. Don’t pass up a good 
bet! Get the dope on MEyco Car- 
bide Inserted Drill Jig Bushings 
today! 


W. F. MEYERS CO., INC., BEDFORD, INDIANA 
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TOOLING and PRODUCTION 


Tooling News from the 
SMALL DEFENSE PLANTSADMINISTRATION 


Information has been received from Mr. Wil- 
liam S. Hug, Regional Representative of Region 
VI, that Small Defense Plants Administration has 
announced that a Joint Determination has been 
made for Small Business to supply miscellaneous 
Tools, Dies, Jigs and Fixtures. 

This program will require first class equipment, 
workmanship and “know-how”. Tolerances in 
“tenths” on hole centers, as well as other critical 
dimensions, will be required. Sources to be con- 
sidered must have surface grinding equipment, 
milling machines, jig borers, and radial drills, as 
well as other high quality tool room facilities. 

Firms replying will be carefully screened, and if 
found to be qualified will be listed to receive bid- 
ding information and prints. 

Please note that no progress payments will be 
made. However, payment on delivery of partial 
shipments, inspected—approved, can be made. 

Those interested, after considering the high 
quality of the work required, are urged to get in 
touch with the nearest SDPA Regional or Branch 
office at once. (presenting facilities listing and 
qualifications) and requesting consideration. 


See opposite page for directory of regional and branch of- 
fices of the SMALL DEFENSE PLANTS ADMINISTRATION. 





LIFT HEAVIER LOADS SAFELY 


WITH A FROOM 


load centering EYE BOLT 
1 


More than an eye bolt...a 
necessary tool for all shops. Per- 
fect load centering action aligns 
the load every time. The strain 
on bolt threads, which causes 
ordinary eye bolts to break off, 
is eliminated. Heavy objects can 
be lifted safely ... moved faster 
... subjected to intermittent jerks 
and strains without fear of eye 
bolt shearing off. 

Protect your valuable machin- 
ery, dies tools, etc., with the 
safer, longer lasting Froom Load- 
Centering Eye Bolt. They are 
made from high grade steel hav- 
ing ductility and toughness far 
greater than commercial steel. 
Thousands in use in all indus- 
tries. Prompt Delivery on Stock 


Sines. 15+ 20 46°—$11.75 each 
¥%,"—$13.50 each 
¥%" to 1”—$23.50 each 
Prices F.0.B. Los Angeles 
Special size on quotation. 
When ordering, specify amount 
and bolt thread size. 


R. H. FROOM & COMPANY 


Successor to Schaffer Company 
1738 West 81st Street * Los Angeles 47, California 


FOR PRODUCT INFORMATION USE CONVENIENT INFORM-A-GRAM CARD 
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Directory cf Regional & Branch Offices 
SMALL DEFENSE PLANTS ADMINISTRATION 


Region I: Mass., Conn., Maine, N. H., 
Rhode Island, Vermont 
Edward J. oo” 
Regional Direc 
Small Ok moe Plants Administration 
40 Broad —— 
Boston 10, 
Phone: Hubbard 2-6200 
Ext. 96 


Region II: New York and New Jersey 
Casper H. Citron 
Regional Director 
Small Defense Plants Administration 
2 Park ave. 
New York x. Y. 
Phone: CHickering 4-6157 
Region III: Pennsylvania & 
Delaware 
Joseph G. Dellert 
Regional Representative 
Small Defense Plants Administration 
1015 Chestnut St., 
Philadelphia 7, Penna. 
Phone: Walnut 2-1145 
Region IV: Virginia. D. C., Maryland, 
North Carolina & West Virginia 
Leon E. Savage 
Regional Director 
Small Defense Plants Administration 
Southern Be | et 
Richmord 19 
Phone: Richmond 3-3561 
Region V: Georgia, Alabama, Florida, 
Miss., South Carolina & Tennessee 
Hugh Mitchell 
Acting Regional Director 
Smal' Defense Plants Administration 
50 Whitehall St., 
Atlanta, Georgia 
Region VI: Ohio, Kentucky & 
Michigan 
Wiliam S. Hug 
Regional Representative 
Small Defense Plants Administration 
248 Ferguson Bidg., 
Cleveland 14, Ohio 
Phone: or 1-7900 
580 
Branch OMice—-Resion VI 
James B. Shepard 
Field Representative 
Small Defense Plants Administration 
912 Francis Palms Bldg., 
Detroit 1. Michigan 
Phone: Woodward 3-9060 
Region VII: Illinois, Indiana & 
Wiscorsin 
Von Alan Carlisle 
Acting Regional Director 
Small Deferse Plants Administration 
188 W. Randolph St., Room 901 





Chicago 1, Illinois 
Phone: Dearborn 2-4500 
Ext. 571 


Sates VIII: Minn., Montana, N. D. 
D. 


J. Walter Malmquist 

Regional Director 

Small Defense Plants Administration 
220 Minnesota Frderal Bid 
Minnearolis 2, Minn. 
Phone: Main 3244 
Region IX: Missouri, 
& Nebraska 

Roy W. Webb 
Regional Director 
Small Defense Plants Administration 
Federal —e -. Room 405 
Kansas City 6 

Phone: Baltimore “7000 


Iowa, Kansas 


Recion X: Texas, Ark., Louisiana & 
Okla. 
Henry H. Ritter 
Acting Regional Director 
Small Defense Plants Administration 
1114 commerce St., 
Dallas 2, Tex 
Phone: Riverside 6951 
Ext. 2248 
Region XI: Colo., N. Mex., Utah & 
Wyoming 
Lacy Wilkinson 
Regional Director 
Small Defense Plants Administration 
New Customhouse, Room 406 
Denver, Co’orado 
Phone: Keystone 4151 
Ext. 8298 


Region XII: Calif., Ariz., & Nevada 
Joseph V. Ragusa 

Regional Representative 

Small Defense Plants Administration 
Flood Bldg. m 586 

San Francisco 2, "Calif. 

Phone: } ae . 5800 


Branch , ~ Bie SO xII 
Joseph V. Ragusa 
Regional Representative 
117 West 9th Street 
Los Angeles 15, Calif. 
Phone Prospect 4711 

Evt. 321 


Region XIII: Wash., 
Allan L. Wi:lar A 
Regional Directo 
Small Defense Plants Administration 
Burke Bldg., Room 328 
Seattle, Wash. 
Phone: Eliot 9010 

Ext. 131 


Idaho & Oregon 











to gauge-block accuracy 


IN A FEW MOMENTS 





the Magna - Sine 


Any angular set-up, single or 
compound, takes only the time to 
look up the angle in the Robbins 
Table of Constants and to insert 
the indicated gauge blocks be- 
tween the Magna-Sine plates. 
It's fast—it's positive, to gauge- 
block accuracy. Work is held by 
magnetic attraction. In two models 
and two sizes; also in non-mag- 
netic models for inspection work. 





SEND FOR FREE 
CATALOG TODAY 





° meniones 8, MICH. 





5722 TWELFTH ea 
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Zagar 2" holding 


fixture 

















Zagar 1" indexing fixture 


Depend upon 
Z cq’ FIXTURES, too! 


When all is said, this is the first, middle and last 
consideration — that fixtures, holding and indexing, 
must HOLD. On that score, Zagars have qualified 
famously for years — in simple and intricate 
machining operations. Accurate construc- 
tion gives accurate performance. Zagar also 
has a complete line of air-operated holding 
fixtures and collet lathe chucks. Prompt 
deliveries NOW! 


Write for Engineering Manual T-1. > 


ZAGAR TOOL, INC., 24000 Lakeland Blvd., Cleveland 23, O. 


/ 





TOOLS FOR INDUSTRY 
and SPECIAL MACHINERY 





HUOT DRILL 
| ORY SF BY 4 


for 


e TOOL CRIBS 





e STOCK ROOMS «+ MACHINE SHOPS 


Saves “Time hunting through stacks of packaged 
drills. Compartments hold a gross of small sizes—a 
dozen or more of the larger ones. Raised letters on easy 
sliding drawers . . . hammerlin gray baked enamel 
finish . . . 1414"x744"x714". 

Write Model No. 1: Fractional drills %” to 4” 

for Model No. 2: Number drills 1 to 60 

Circular Model No. 3: Letter drills A to Z 
581 NORTH WHEELER 
ST. PAUL 5, MINNESOTA 


Huot is pronounced "Hew-ot” 










HUOT MFG. CO. 








SEE ADVERTISERS INDEX, BACK OF BOOK. FOR INFORM-A-GRAM KEY NUMBERS 
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MEN YOU SHOULD KNOW ..... - 





JOHN E. G. 
KLINE 


DOUGLAS T. 


GOTTSCHLING PEDEN 











for Finer Precision, Higher Quality 
for Better Production, Bigger Profits 


Performance is proof! DIECO customers report: 
“Smoother operating DIECO Die Sets boost pro- 
duction. Need no prybars. Longer die life. Less 
down time. DIECO Die Sets are manufactured 
by Die Supply in Cleveland—means better serv- 
ice! DIECO Guide Pins, Bushings, and Compo- 
nents interchangeable with finest precision fit— 
operate better, longer. DIECO Springs outper- 
form others 3 to 1 and better. Greater travel, 
more usable pressure, longer life. Demand DIE- 
CO for all your tool, die and machine shop 
accessories. Ask for catalogs. 


Tie DIE SUPPLY @ 


CLEVELAND 9: 1400 Brookpark Rd. @ SHadyside 1-9000 e TWX-CV-202 
PITTSBURGH 6: 122 S. Sheridan Ave. ae EMerson 1-0440 
BUFFALO 1: Die Supply Corporation, 234 Carolina St. @ MAdison 1964 
DAYTON 4: The Die Supply Sales Co., 311 Vermont Ave., Michigan 9691 @e TWX-DY-85 


DIECO Die Sets 


1728 Combinations 
All-Steel Semi-Steel 
special and standard 


DIECO Guide Pins 
and Bushings 


Precision, Commercial 
and Shoulder 


DIECO Die Springs 
500 Stock Sizes 

3 pressures: 

Medium, Medium-High 
and High 














TOOLING and PRODUCTION 





PAUL H. H 
PORTERFIELD 


LENTZNER 
* 


Greer Hydraulics, Inc., 
Brooklyn, announce the ap- 
pointment of F. W. Gottschling 
as administraiive engineer, 
assistant to the president and 
chief engineer, Mr. Edward 
Greer. He will supervise the 
scheduling of all engineering 
projects, manpower and co- 
ordination. 


Kirke W. Conner, president, 
Micromatic Hone Corp., an- 
nounces the elevation of John 
E. G. Kline to vice president 
in charge of process develop- 
ment and patents: and of 
Douglas T. Peden to vice 
president. in charge of re- 
search and experimental. 
Kline began his association 
with the hone abrading in- 
dustry as a consulting engi- 
neer in 1928, has been with 
Micromatic since 1937. Peden 
joined Micromatic in _ 1938, 
and has a record of over 30 
years experience in machine 
tool design and development. 


Paul Porterfield was recent- 
ly appointed general man- 
ager of the Method X Co., an 
affiliate of Firth Sterling, Inc. 
Formerly Mr. Porterfield was 
an electronic engineer for the 
Chesapeake & Ohio Railroad 
Co., where he was in charge 
of their entire electronic pro- 
gram. 


H. H. Lentzner, who has been 
named manager of the newly 
created special machinery di- 
vision of the Kearney & Treck- 
er Corp., has been with the 
company for some 30 years. 
After a position in the late 
30’s as a district sales repre- 
sentative, he returned to Mil- 
waukee in 1941, and has since 
been sales manager and di- 
rector of a special engineering 
investigation service. 


FOR PRODUCT INFORMATION USE CONVENIENT INFORM-A-GRAM CARD 











JAD 





tk 
N 
tl 
F 
tr 
it 
n 
tl 


— 
—- 


= ~” fh wt nf co & 


—— et ket 6fDlOeet OS 











JANUARY, 1953 





RICHARD J. 
MULRONEY LONG 


* 


Richard J. Mulroney and 
Russell E. Long, joint partners 
of the Mississipi Supply Co.., 
have been named distributors 
of the products of the Indus- 
trial Truck Division of Clark 
Equipment Company. Mul- 
roney and Long are both 
graduates of the Armour In- 
stitute of Technology. In 1938 
they formed their company. 
Since then neither partner 
has confined his activities ex- 
clusively to this enterprise. 
From ‘41-52 Mulroney spe- 
cialized in the sale of materi- 
als handling equipment to 
railroads. 


Roderick L. Smith has been 
appointed field engineer in 
the Chicago territory for the 
Norton Co., having been with 
the company since early 1951. 
First he served as a sales 
trainee, being appointed grind- 
ing engineer in Sales Engi- 
neering Dept. in September of 
that year. Philip H. Threshie, 
Jr.. was appointed field engi- 
neer in the Pacific Coast dis- 
trict on December first. He 
also has been with Norton 
since 1951, joining as a sales 
trainee. He was previously 
employed as assistant pur- 
chasing agent for Acushnet 
Process Co. 


Mr. G. Krause has been ap- 
pointed chief designer of 
Loewy Construction Co., sub- 
sidiary of Hydropress, Incor- 
porated, New York, in charge 
of the United States Air Force 
Heavy Press Program. 





RUSSELL E. 
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e « « « « MEN YOU SHOULD KNOW 


PHILIP H. 


RODERICK L. 
SMITH THRESHIE 








A | | | » 
nno! ing | Va 
MARSHALL STEEL co. 


STRAIGHT EDGES 
IN STOCK 
Metal Working & Draftsman’s 


*For complete dependability and exactitude Marshall Steel 
Straight Edges are tested for their precision and accuracy. 
Every straight edge shipped is individually double-checked 
for finish and straightness. 























Marshall Steel Company have equipped themselves with 
a ground steel check table 15 ft. long and a Watt’s Auto- 
collimator and auxiliaries. The same equipment and meth- 
od of testing straight edges as is used by the United States 
Bureau of Standards at Washington, D. C. 


Write for required size and prices. We now have all sizes 
in stock. 

Also write for new Catalog on the largest 

range of sizes of velvet finish GROUND FLAT 

STOCK in 3 kinds: WATERcrat, OlLcrat & 

AlRcrat .. . truly the 

ARISTOCRATS OF GROUND TOOL STEEL. 


MARSHALL, STERL eo 


7h ee My Y Goad Tool, 
WATERGR Olarn| WAtRe 


P.O. BOX 108 TP LA GRANGE, ILLINOIS 
































SEE ADVERTISERS INDEX, BACK OF BOOK, FOR INFORM-A-GRAM KEY NUMBERS 
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MEN YOU SHOULD KNOW.... - 
DOUGLAS R. G. BOB R. A. 
HAMILTON 


WILLIAMS 


* 


¥ 


DANDO 


i” ,*% 





Arma Standard Farrand 
Corporation Pressed Optical 
Steel Company, Inc. 








Buck i 


=U CHUCKS 








The UNIVERSAL Chuck 
with .0005 PRECISION: 





6 Jaw 6 Chuck 
Handles Work of 
93 Collets! 


The capacity of $1,000 worth of collets 
for your tool room PLUS scroll chuck 
rechucking speed on duplicate parts with 
.0005” precision... 

The firm grip of 6 jaws for soft metal 
or tube work... 

An end to most needs for stub arbors, 
mandrels, or special fixtures... 

A reliable precision chuck adaptable to 
lathes, screw machines, grinders, dividing 
heads... 
ae ee | al The greatest development of recent 

eo years to save machinists’ time... 
-}---- Lr That's the brief story of this sensational 
Adjust-Tru chuck. It is unbelievable — 
| but true! Send for catalog with full 
! details. 








ra 1 PINION 
MOVES JAWS 

















HOW and WHY it works 


Chuck gripping section “A” is like any 
scroll chuck with one pinion to move 


SIZES AVAILABLE: 


jows. (accurate to .003”). Section ‘’B’’ 
shows how chuck ‘‘floats’’ on adapter 
(.020” clearance) where 4 opposed 
screws move chuck on adapter for ad- 
justment to dead true precision. Jaws 
always come back within .0005” on 
duplicate work. 











3- and 6-Jaw Chuck — 4” (light duty); 
5”, 6”, 742” (heavy duty) 
2-Jaw Aviation Chuck — 6”, 742” (heavy duty) 


BUCK TOOL CO. 


11A Schippers Lane * Kalamazoo, Mich. 


GEORGE A. 
PARK 





Norton 
Company 


TOOLING and PRODUCTION 


WARREN G. 
ROSENDAHL 





Columbia 
Machinery & 
Eng’g. Corp. 


* 


Douglas R. G. Williams has 
been appointed staff assis‘ant, 
Mig. Div., of the Arma Corp., 
subsidiary of American 
Broach Corp. He comes to 
Arma after ten years of serv- 
ice with Behr-Manning Corp. 


Bob Dando, a salesman in 
the St. Louis area for the last 
six years, has been transfer- 
red by Standard Pressed Sieel 
Co. to the Philadelphia terri- 
tory. He has been with SPS 
since 1942, progressively hold- 
ing posts as inspector, in sales 
promotion and in adjustment. 


According to a recent an- 
nouncement Mr. R. A. Hamil- 
ton has recently become as- 
sociated with Farrand Optical 
Company, Inc., in the capaci- 
ty of consulting engineer in 
the optical tooling division. 
Mr. Hamilton is well known 
in the aircraft tooling industry, 
having materially contributed 
to methods, procedures and 
techniques in jig and fixture 
construction. 


George A. Park, Norton 
Co. sales manager, eastern 
region, has been appointed 
manager of distributor sales. 
This new position was created 
to increase Norton’s abrasive 
and grinding wheel participa- 
tion “in the thousands of ac- 
counts which are handled by 
distributors,” according to of- 
ficial announcement. 


Warren G. Rosendahl was 
recently appointed director of 
manufacturing for the Colum- 
bia Machinery & Engineering 
Corp., of Hamilton, Ohio. 


FOR PRODUCT INFORMATION USE CONVENIENT INFORM-A-GRAM CARD 
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WILLIAM J. 
PINKERTON 





Micromatic 
Hone Hone 


Corporation 


* 


Kirke, W. Connor, president, 
Micromatic Hone Corporation, 
Detroit, recently announced 
the following changes in staff 
appointments. William J. Pink- 
erton, formerly director of pub- 
lic and industrial relations, is 
elevated to vice president in 
charge of manufacturing. Ar- 
thur B. Kowalski assumes the 
position of factory manager, 
formerly held by the late Her- 
man Thaler. Myron P. Ellis 
advertising manager. 


Rockwell appoints Risiau 
and Stolarz. E. W. Ris‘au was 
recently appointed director 
of sales and advertising, and 
John Stolarz as sales manager 
of the Delta Power Tool Div. 
by Rockwell Manufacturing 
Company. Mr. Ristau has had 
a long successful experience 
in industrial distributor sales, 
has been associated with Skil- 
saw, Inc., where he became 
vice president in charge of 
sales and advertising. After 
this he served as president of 
Aristo Power Tools, and as 
vice president of the Cummins 
Portable Tools Div. He joined 
Rockwell in 1951. Mr. Stolarz 
has been associated with the 
power tool industry for 17 
years. He started with De- 
Walt, Inc., and served them 
successively as sales man- 
ager, advertising manager, 
and export manager. He join- 
ed the Rockwell Group in 
1949. 


ARTHUR B. 
KOWALSKI 





Micromatic 


Corporation 
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MYRON P. E. W. JOHN 
ELLIS RISTAU 


STOLARZ 





Delta Power 


Micromatic Delta Power 
Hone Tool Tool 
Corporation Division Division 


DUPLICATE MACHINED 
PROFILES and CONTOURS 
ON A ERODUCTION BASIS 


iis 


7 
B's 
i” di 


ei 





; HYDRAULIC 
MOTOR DRIVES 


2 e. all oor £ ss . 
PERFORM INTERNAL AND EXTERNAL CONTOUR WORK 
ON LATHE OR MILL... ac lou cost! 


Original accuracy, normal cutting speeds, sim- 
ple operation. (1) Controls two feeds simul- 
taneously. (2) Does not interfere with conven- 
tional use of machine. (3) Applicable to most 


standard machine tools . . . This may be the 
answer for which you have searched . . . 
Write for our catalog. 


90° shoulder p esy 7 


and contour ~ - 
on lathe work tse 


TRACER CONTROL CO. 


Distributors for Lodge & Shipley Duplicator 
595 E. 10 Mile Road * P.O. Box Q * Harel Park, Mich 








SEE ADVERTISERS INDEX, BACK OF BOOK, FOR INFORM-A-GRAM KEY NUMBERS 
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DO You 


NEE 
Surface Grinding tg Ga . 


ag¢ Tolerance? 


Dependable Grinding Perfor 
in Production? _ 


ee if so, Boyar-Schultz No. 6-12 is the 
Surface Grinder for YOU! 


It has the capacity to handle the biggest part of the tough 
assignments encountered in any shop. It has the accuracy 
to obtain the high precision needed in tool and gage mak- 
ing. In production it proves so sturdy that long runs, with 
accuracy, are no problem. 


The Boyar-Schultz No. 6-12 Surface Grinder is very much 
in demand in our own shop! Our mechanics know its built- 
in qualities ... they like to use it. 


BIG MACHINE PERFORMANCE— Small Machine Cost 


BOYAR-SCHULTZ 





2112 WALNUT STREET ° 





TOOLING and PRODUCTION 














CORPORATION 


CHICAGO 12 











— CONTRACT TOOLING AND PRODUCTION 





Illinois 





CONRAD & MOSER 


2-23 Borden Ave., Long Island City, N. Y. 
Machine Tools & Molds, Parts & Machines 
Aluminum Cast Parts, Aluminum Sheet 
Formed Housings. 





DRESEL-BETZ CO. 
Belleville, Ill. 


Designers and Manufacturers of Tools, 
Dies, Jigs, Fixtures, Metal Stampings. 


THE INDUSTRIAL MACHINE CoO. 

1436 East 47th St., Cleveland, O. Founded 
in 1908. Builders of Special Machinery. 
General Machine Work. 




















Michigan = 








CLEVELAND UNIVERSAL 
JIG COMPANY 


13404 St. Clair Ave., Cleveland, O., MU 1-2600 
DESIGNERS AND BUILDERS 


Jigs and Fixtures 


DAVIS TOOL AND ENGINEERING CO. 


19250 Plymouth Road, Detroit, Michigan, 
VErmont 5-6000. Tools and Dies, Special 
Machinery. Sheet Metal Stampings and 
Assemblies. 








Special Machines 





Production Engineering 


Complete Plant Routing and Tooling 


New York 


KIFFER TOOL & DIE CO. 

5601 Tillman Avenue, Cleveland, Ohio, 
WOodbine 1-2440 & 1-2441. Manufactur- 
ers of Special Machinery, Tools, Dies, 
Jigs, Fixtures, Swiss Jig Boring. 








NOBLE & STANTON, INC. 

998 Broadway, Bedford, Ohio, Bedford 
2-1234. aoe Makers—Short Run Produc- 
tion Work 

















CAZENOVIA GENERAL DIE & TOOL CO. 
PRECISION MACHINE CO., INC. 2067 W. 55th St., Cleveland, Ohio 
669 Oakwood Ave. East Aurora, N. Y. WO 1-4736 


N Telephone: suet Dies, Tools, Jigs, Fixtures, Light Stamp- 
Special Machinery @ Tools and Gages ings, Special Machinery Manufacturing. 


Small Lot Production 


THE PHOENIX MACHINE CO. 


2711 Church Ave., Cleveland, O., CHerry 
1-1048. Contract Grinding, Boring and 
Planing. Lester-Phoenix Die Casting and 
Plastic Molding Machines. 











Design & Engineering Facilities Available 
*recision Hand Scraping 


A. P. SCHRANER & CO. 


3338 Payne Ave., Cleveland, O., HEnder- 
son 1-8644. External Cylindrical Lapping 
Machines, Special Machinery, Tools, Dies, 
Jigs, Fixtures. 











H & P DIE STAMPING CO. 
13947 Triskett Rd. Cleveland 11, Ohio 


PRECISION DIES, JIGS & 
FIXTURES 





AMERICAN MEASURING 
INSTRUMENTS CORP. 
The AMIC Bldg., 21-25 44th Ave., Long 


Island City 1, N. Y. Jigs, fixtures, gages, 
dies, precision parts. 


Quality Stampings 
Bus & Trailer Parts 




















TOOLCO COMPANY 


Box 172A8, Glendale-Milford Road, Shar- 
onville, Ohio, PH: Sycamore 6343. Small 
Tools, Dies, Jigs, Fixtures and Special 
Equipment. Parts Production Runs. Cater- 
ing to Radio Electronics and Instrument 
fields of Industry. 











FOR PRODUCT INFORMATION USE CONVENIENT INFORM-A-GRAM CARD 
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Clamping With Toggle Clamps 


Toggle Clamps Adapted to 
Plug Weld Fixture 


Toggle clamps have been 
adapted to a fixture for plug weld- 
ing operations on metal-folding 
wall tables by the Schieber Man- 
ufacturing Company. Experience 
shows that the clamps have boost- 
ed production and cut labor costs 
to a minimum. 

After the table top has been de- 
burred, it is placed on the hydrau- 
lic tilting table and the stainless 
band is clamped in place by the 
toggle clamps. By means of com- 
pressed air the table is tilted into 
position for the plug welding ap- 
plication. Ninteen toggle clamps 
and one U clamp with a double 
hold bar are used to obtain con- 
stant pressure of the stainless 
steel band to the table tops. These 
particular types of toggle clamps 
permit ease of insertion and re- 
moval of the steel table tops from 
the fixture, which make them the 
ideal choice for this application. 

The Schieber “In-wall” tables 
and benches permit economy in 
the utilization of space in schools, 
clubs, churches, community 
houses and industrial buildings. 


Toggle Clamps Provide 
Pressure for Plastic Mold 


Development of a plastic mold 
designed around toggle clamps is 
announced by Palmer Plastics, 
Inc. The custom mold is produc- 
ing ventilator doors for Freuhauf 
insulated trucks and semi-trailers. 
The light weight plastic fiber glass 
doors permit nearly 50 per cent 
weight savings. 

Four plunger type clamps pro- 
vide the necessary pressure to 
mold the fiber glass laminated in- 





Photos courtesy Detroit Stamping Co. 


sulation for the ventilator doors. 
The clamps are attached to the 
upper mold by a locking lug with 
adjusting thread screws. Linking 
extension handles, which permit 
leverage to open and close the 
mold, are attached with arms 
which ride in a channel to syn- 
chronize the action of the four 
clamps. The upper half of the 
mold is counter balanced to aid 
opening and closing. 

In the manufacturing of the door 
panels, the fiber glass insulation 
is cut to size, sprayed with a bond- 
ing agent and covered with a 
fiber glass mat which makes up 
the preform. The pre-form is 
sprayed with an additional bond- 
ing plastic and placed in the mold 
which is electrically heated and 
controlled by thermostats. After 
cooling, a double weatherseal 
plastic gasket and hardware are 
mounted on the panel and the 
ventilator door is completed. 
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SIMPLEX-M 
ABRASIVE BAND GRINDER 


The precision of a machine tool 
plus the durability of a workhorse. 

Complete with '/. H.P. Heavy Duty 
Motor and automatic band tension 
control. Nothing like it for finish~ 
ing metals, plastics, wood, fibre, ete. 


WALLS SALES CORP. 


333 Nassau Avenue, Brooklyn 22, N.Y. 


REID MAGE CS 


Quorter-turn Screws, as- 
mn sorted sizes. 


T-Nuts, case-hardened for 
all standard T-slots. 





























Coupling Nuts, case- 
hardened. 





Studs — also T- 
slot bolts. 


© 


Also hand wheels, machine 
handles, levers, cranks, fix- 
ture units, magnetic paral- 
lels, machine vises, cast iron 
knobs. Write for catalog and 
prices on complete REID line. 





Jig feet or rest 
buttons — hexa- 
gon and circular. 








14 | oe pole) Se—) 5) 21 1 ai ovek 


709 Baker St., 


Muskegon Heights, Michigan 


SEE ADVERTISERS INDEX, BACK OF BOOK, FOR INFORM-A-GRAM KEY NUMBERS 
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TOOLING and PRODUCTION 


ime BMEBLIC AT LO Nien 





Keep Informed! 


CATALOGS @ BULLETINS © SPECIFICATIONS 





New Catalog of Routing and 
Milling Cutters. Containing a com- 
prehensive listing of spiral rout- 
ing bits and carbide milling cut- 
ters, this new bulletin has many 
helpful diagrams and _ practical 
working instructions, as well as 
specifications and prices on hun- 
dreds of bits and cutters of vari- 
ous types. It's available from 
Onsrud Cutter Mfg. Co., Eng’g. 
Dept., 800-820 E. Broadway, 
Libertyville, Ill., and represents a 
dependable, authoritative source 
of up-to-minute information. 
Circle Inform-A-Gram No. Bl. 


“Precisioneerd” Vernier Height 
Gages, their uses and advan- 
tages, are discussed in a new cat- 
alog from Homestrand, Inc., 
Larchmont, N. Y. Three different 
applications are shown, with 
photographs and descriptions. 
Circle Inform-A-Gram No. B2. 

“How One Press Does The 
Work of Two” is title of stimulat- 
ing new bulletin, No. 219, from 
the Clearing Machine Corp., 
6499 West 65th St., Chicago 38, Ill. 
Performance characteristics of the 
Clearing are graphically given. 
Circle Inform-A-Gram No. B3. 








SEND FOR BULLETINS! 


FLEXIBLE SHAFT TOOLS 


Whether you're finishing a casting, a weld, 


a fine die or stainless steel surface, you'll 


Complete bulletins and 
operating data are quickly 
available. Send today, 
stating your particular pro- 
duction problem. Use the 
Coupon. 


get the equipment that will do the job best 
from the best-known name in flexible shaft 
equipment—Haskins. Here is a company 
with a world of finishing experience to offer 
you—and a line of flexible shaft equipment 
in which long-life, multiple usefulness and 
economy have never been sacrificed to price. 





R. G. HASKINS COMPANY 2647 W. Harrison St., Chicago, III. 


Send data on Haskins equipment for___ 


Name 





"(state operation) 





Firm Name_ 





Street address 


City 


a 





Cag 
ne 
< 
. 











New Benchmaster Belt Sander 
designed for all fine grinding, bur- 
ring, and polishing operations is 
described in literature now avail- 
able from the Benchmaster Mfg. 
Co., Gardena, Calif. Many well- 
engineered features including a 
unique trackage adjustment as- 
suring positive wheel alignment 
and a pivoted backup unit which 
retains parallelism with the belt 
at any angular setting of the 
table. 


Circle Inform-A-Gram No. B4. 


Ex-Cell-O’s New General Prod- 
ucts Catalog shows in condensed 
form virtually all the company 
products, and also proves help- 
ful in checking basic machine 
specifications and product de- 
scriptions. It is easily possible to 
determine what additional litera- 
ture is available to give you more 
information and complete speci- 
fications on any particular ma- 
chine or product. Included are 
precision boring machines; jet 
blade finishers; hydraulic power 
units; special machines; thread 
and tool grinders; mills, cutting 
tools, broaches and counterbores. 
From the Ex-Cell-O Corporation, 
1200 Oakman Blvd., Detroit 32, 
Mich. 


Circle Inform-A-Gram No. B5. 


Nine Different Types of Materi- 
als Handling Grabs, which have 
just been developed by Shur-grab 
Grapples Div., Eastern Brass & 
Copper Co., Inc., 1122 E. 180th St., 
New York 60, N. Y., are described 
in a catalog just released. They 
are representative of a line of 
equipment successfully designed 
to give standards of convenience, 
speed, and safety in heavy ma- 
terials handling not previously 
thought possible. 

Circle Inform-A-Gram No. B6. 


Imported Machine Tools in an 
absolutely exhaustive listing of 
types and sizes are illustrated in 
the latest brochure from Morey 
Machinery Co., Inc., 410 Broome 
St, New York 13, N. Y. Also 
given deserved prominence in the 
attractive brochure are the Morey 
manufactured line of lathes, shap- 
ers, and profilers. Plus long list- 
ing of famous name machine 
tools now ready for immediate 
distribution. 

Circle Inform-A-Gram No. B7. 


FOR PRODUCT INFORMATION USE CONVENIENT INFORM-A-GRAM CARD 








JA 











JANUARY, 1953 


__ PREVIEWS @& 





105 





Circle postage-tree Intorm-A-Gram Key Number for your request 





1953 Mead Air Power Catalog 
Just Off Presses. Contains 56 
pages. The complete Mead line 
of single and double-acting air 
cylinders, and air operated press- 
es, vises, chucks, valves, ham- 
mers and work feeders are de- 
signed to be combined with your 
machines to bring faster, money- 
saving production. Copies from 
Mead Specialties Co., Dept. P-32, 
4114 North Knox Ave., Chicago 
41, Ill. 

Circle Inform-A-Gram No. B8. 


Full Line of Tungsten Carbide 
Products, including cutting tools, 
draw dies, bushings, gages, cen- 


terless blades, rolling mill work, | 


rolls, diamond wheels and wheel 
dressers, and solid carbide stock, 
are featured in a new 72 page 
general catalog 52-G from 


Improved Tools Catalog con- 
tains a useful list of decimal 
equivalents and on 82 models of 
regular and custom built pliers, 
and on a compleie line of adjust- 
abel wrenches. The catalog num- 
ber is 66-1952, by the Utica Drop 
Forge and Tool Corp., Utica 4. 
Circle Inform-A-Gram No. B13. 

Conversion of Siandard High 
Speed and Carbide Cutting Tools 
into specials is described in a 
new pamphlet to be distributed by 
Rutland Tool Service, 1617 E. Mc- 
Nichols Rd., Detroit 3, Mich. Use 
our Inform-A-Gram Card. 

Circle Inform-A-Gram No. B14. 


New Catalog on Cutters for 
Non-Ferrous Metals includes spe- 
cial design cutters required in air- 
craft. The catalog is exceedingly 
informative, contains total of 49 
illustrations showing close-ups, 
working, and cut-away views of 
carbide and high speed steel cut- 
ters. Applications, types, prices, 
sizes and all other necessary data 
are thoroughly listed for benefit 
of production, engineering and 
purchasing men. Copy from On- 
srud Cutter Mfg. Co., 824 East 
Boardway, Libertyville, Ill. Cata- 
log 52-A. 

Circle Inform-A-Gram No. B15. 





the | 


Metal Carbides Corp., Youngs- | 


town, Ohio. Extensive engineer- 
ing data is included on speeds 
and feeds, brazing and grinding 
instructions, grinding wheel rec- 
ommendations, coolants, etc. and 
many new items. 

Circle Inform-A-Gram No. B9. 


Twist Drill Catalog New from 


the DoALL Company, Des Plaines, | 
Ill., covers wide type variety in- | 


cluding straight and taper shank; 


three and four fluted; heavy duty | 


and high helix types, etc. 


Also | 


drill sets, drill and reamer blanks, | 
countersinks, taper extension sock- | 


ets, sleeves and holders. Plus— | 


instructions for drill pointing, web | 


thinning, and a drill size decimal 


equivalent table. Bulletin 51/816. | 


Circle Inform-A-Gram No. B10. 


Complete Line of Circular Saw- | 


ing Equipment by Motch & Merry- 
weather Machinery Co., Penton 
Bldg., Cleveland 13, Ohio, is de- 
scribed in latest bulletin. Saws, 
Blades, and Grinders in related 
models for all purpose cut-off, slit- 
ting, and slotting. Full specifica- 
tions. Saws blades utilize famous 
“Triple-Chip” principle for maxi- 
mum efficiency and blade life. 

Circle Inform-A-Gram No. B11. 


Black Silicon Carbide Wheels 
specially designed for grinding 
carbide tools are featured in a 
new circular from the Macklin 
Co., Jackson, Mich. The circular 
gives helpful data on different 
grain structures for various jobs. 


Circle Inform-A-Gram No. B12. 









Its a Hamilton 









gen 


There is no way under the sun to do small, precision tapping with 
“production” speed, satisfactory tap life and acceptable accuracy, 
other than to use a tool designed for the specific purpose. 


THE Aaencllow SUPER-SENSITIVE = /_ > 


SMALL HOLE TAPPING MACHINE / 
IS SUCH A TOOL! 





The complete story of this machine 
is told in our Bulletin T-471. 


IT’S FREE. 
ASK FOR IT! 


832 SO 


R Yamitiou. 


NINTH STREET © HAMILTON ® OHIO ® Ue S@ A 









y 


igele)s 
OMPANY 
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Light Gage Sheet Metal Work- 
ing Machines and tools are the 
subject of booklet No. 200-H, just 
released by Niagara Machine 
Tool Works, 637-697 Northland 
Ave., Buffalo 11, N. Y. Folders 
and brakes; rotary electric com- 
bination machines; slip roll form- 
ers; squaring shears; hand and 
bench tools and power presses 
are representative of the line de- 
scribed. Booklet is ideal for any- 
one needing clear concise picture 
of just what is available in this 
type equipment. 

Circle Inform-A-Gram No. B16. 


New from Marshall! Marshall 
Steel Co. have added a new line 
of straight edges which they now 
stock in all sizes. Every piece is 
individually double checked for 
finish and straightness by the 
same methods and instruments 
used by the U. S. Bureau of Stand- 
ards. Also a new catalog of prices 
on the largest range of sizes of 
ground tool steel available. These 
are ‘WATERcrat,” ‘‘OlLcrat,’’ and 
“AlRcrat,"’ the ‘“ARISTOcrats” of 
ground flat stock. Write Box 108- 
TP, Lagrange, Ill. for literature. 
Circle Inform-A-Gram No. B17. 








IG and FIXTURE 
COMPONENT PARTS 


Eliminate the designing and mak- 
ing of clamps and other fix- 
ture parts. 


LODDING makes them 
for you... 


Large Factory and Distributor Stocks 
Assure Quick Deliveries. 


| Write for CATALOG 
thowing 365 items 
that can save you 
time and money. 


WORCESTER, 
















LODDING, Inc. 


MASS. 
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Anarust, Liquid Rust Inhibitor 
for Wet Blasting Machines, is now 
available from stock from Ameri- 
can Wheelabrator and Equipment 
Corp., 1183 S. Byrkit St., Mish- 
awaka, Ind. It is of organic com- 
position, contains no chromates, 
and may also be safely used on 
parts prior to such operations as 
plating, enameling, etc. Full 
physical and other data from 
manufacturer. 

Circle Inform-A-Gram No. B18. 


Complete Exhaustive Listing of 
Universal Joint Line for industrial 
and aircraft applications is con- 
tained in a new caialog from 
Apex Machine & Tool Co., 1068 
So. Patterson Blvd., Dayton 2, 
Ohio. Featured are application 
data sheets for thorough applica- 
tion analysis. Three different 
series are described with full data, 
tables, charts, photographs, and 
graphs. 

Circle Inform-A-Gram No. B19. 


Stabilized Stainless Steel Tub- 
ing—Croloy 18-8 Ti (AISI Type 
321)—is discussed in bulletin TDC- 
144 from Tubular Products Div., 
Babcock & Wilcox Co., Beaver 
Falls, Pa. Included are condensed 
data on corrosion resistance, 
creep strength, oxidation resist- 
ance, mechanical and physical 
properties, machinability, welding 
characteristics and heat-treatment. 
Circle Inform-A-Gram No. B20. 


“Spee-Dee” Whiteprinting Out- 
fits for plants, offices, and schools 
are fully described in an informa- 
tive new bulletin from Peck & 
Harvey, 5736 N. Western Ave., 
Chicago 45, Ill. A full range is 
described. Also helpful facts on 
the process and suggestions about 
printing and developing for speed, 
economy, and utility. 

Circle Inform-A-Gram No. B21. 


Bulletin has 16 Pages on Taps; 
is published by the DoALL Co., 
Des Plaines, Ill. Each of the many 
illustrated types is fully detailed, 
while ordering information is set 
up in chart form for penultimate 
convenience. Handy charts also 
give drill sizes for various thread 
dimensions. Bulletin 51-813. 
Circle Inform-A-Gram No. B22. 


Power Screwdrivers, Motorized 
Hopper Units, nut drivers and 
special assembling machines are 
all described in a bulletin from 
Detroit Power Screwdriver Co., 
2827 W. Fort St., Detroit 16, Mich. 
Screws may be driven as fast as 
one a second. 

Circle Inform-A-Gram No. B23. 


FOR PRODUCT INFORMATION USE CONVENIENT INFORM-A-GRAM CARD 
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"“O-Vee” Thread Measuring 
Gauges are based on the three 
wire method of thread measure- 
ment. Overcomes the limitations 
of ring and other type gauges by 
indicating actual thread size and 
pitch diameter without the neces- 
sity of calculations or reference to 
tables. Complete information on 
an exhaustive listing of sizes and 
thread types contained in a bulle- 
tin newly available from .the O- 
Vee Spring Gauge Co., 2516 W. 
Vernon Ave., Los Angeles 8. 
Circle Inform-A-Gram No. B24. 


Latest Model Simplimatic Auto- 
matic Lathe is covered in brand- 
new 1953 catalog from Gisholt 
Machine Co., 1245 E. Washington 
Ave., Madison 10, Wis. First 7 
of the sixteen pages are devoted 
to the machine, construction fea- 
tures, specifications, possible vari- 
ations. The last nine pages show 
31 tooled applications from fly- 
wheels to rear axle housings. In- 
formative, stimulating, attractive. 


Circle Inform-A-Gram No. B25. 


Magnetic Base Units and Ac- 
cessories have combined a 
wooden display chest set by Cul- 
len Mfg. Co., 1318 Clark St., Ra- 
cine, Wis. Complete set of pre- 
cision indicator bases; models No. 
600 and No. 700 inspection lights; 
two models of Plexiglas safety 
shield and model No. 800 four 


power magnifying glass are all | 


included. This is the well-known 
Erick Magna Holder line. Full 
data—Cullen Mfg. Co., 1318 Clark 
St., Racine, Wis. 

Circle Inform-A-Gram No. B26. 


New Profilometer Catalog An- 
nounced. From the Micrometrical 
Mig. Co., 345 S. Main St., 
Arbor, Mich. Includes sections 
giving overall view of the Profil- 


Stamping Presses are described 
in a new 16 pager from Verson 
Allsteel Press Co., 9335 S. Ken- 
wood Ave., Chicago 19, Ill. Con- 
densed specifications are given 
for standard mechanical and hy- 
draulic presses and press brakes, 
also data on special machines. 
Circle Inform-A-Gram No. B29. 

Comprehensive Washer Infor- 
mation is contained in an eight 
page three color booklet from the 
Detrex Corp., Box 501, Detroit 32, 
Mich. Profuse illustrations, operat- 
ing hints, and technical data are 
aiven. 


Circle Inform-A-Gram No. B30. 








Ann | 


ometer line; and sections covering | 


Amplimeter equipment, tracers, 
manual and motor driven piloting 
equipment, and equipment in de- 
velopment. Each item is described 
in detail with full specifications 
and shown in use. 


Circle Inform-A-Gram No. B27. 


Complete Instructions on Sold- 
ering, Brazing, and Welding 
Aluminum Alloys are condensed 
into a small envelope enclosure 
size in a new folder from All-State 
Welding Alloys Co., Inc., 249-55 
Ferris Ave., White Plains, N. Y. 
Anyone having to join aluminum 
to aluminum or aluminum to dis- 
similar metals such as copper, 
nichrome, stainless steel and the 
like should get his copy now. 
Circle Inform-A-Gram No. B28. 
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Collets, Live Centers and Draw- 
bars are typical of the line of 
machine attachments described in 
current literature by General Die 
& Stamping Co., 264 Mott St., New 
York 12, N. Y. All products manu- 
factured to exacting specifications 
for accuracy, fit and long life. 
Circle Inform-A-Gram No. B31. 

Complete Line of Hyraulic Bull- 
dozers for hot and cold bending 
and forming operations by the 
Lake Erie Engineering Corp., Buf- 
falo 17, N. Y. is described in one 
of the company’s latest bulletins. 
Specifications, features, pictures. 
Circle Inform-A-Gram No. B32. 





Whistler Adjustable and Magnetic Perforating Dies are stepping 


id oor’ 


Simplify Complicated 
Piercing Operations 


Fr." 


~ ome meni’ (ia 


Use this HU-50 90 Perforat- 
ing Unit on the same job with 
other Whistler Dies... often 
saves extra press operations 


uv 
metals.. 
patterns can ‘be set up quickly. Hole arrangements 
can be changed in the press.. 
at no extra die cost. New HU-50 units, that pierce at 
90° angle, can be used in conjunction ‘with standard 
perforating equipment. Fewer press operations are 
necessary. 


748 Military Road 
Buffalo 23, New York 


up production for over ae manufacturers 






E WHISTLER Adjustable and Magnetic Dies 
for perforating, notching and slotting sheet 


. fast, accurate and cost cutting. Complicated 


. without waiting and 


Re-use the same dies in different arrangements on 
many jobs. Punches and dies are interchangeable. 


Whistler Adjustable Dies can be used in practically 
every type press. Standard sizes and shapes of 
punches and dies available up to 3 inches. 
sizes and shapes to order. 


pecial 


For prices and application dota on 


this modern way to spee 


»d produc 


tion and cut unit costs, write for 
these illustrated Whistler catalogs 











For your convenience Whistler direct fac factory: repres ntati 


are located in most principal cities. Their on-the-job application — 
experience, combined with Whistler's 35 years ‘experience in i: F 
manererinte of tools and rest is avers on, request. 


beac 
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Comprehensive Cutting Tools 
Catalog, including taps, dies, 
twist drills, counterbores, keyway 
broaches and tap and die kits, 
has just been readied for distribu- 
tion by Threadwell Tap & Die 
Co., Greenfield, Mass. Constitutes 
a complete buyer's guide. 

Circle Inform-A-Gram No. B33. 

Solvent Pumped Through Han- 
dle of a fountain brush is the 
secret of the efficiency of the low- 
cost “Brush-Flush” unit by Gray- 
mills Corp., 3713 Lincoln Ave., 
Chicago 13, Ill. This parts clean- 
ing equipment is suitable for 


maintenance tool and die work 
and many production jobs. New 
bulletin available. 
Circle Inform-A-Gram No. B34. 
New and Radically Different 
Cut-Off Tool has just been an- 
nounced by the Cir-Cut Div., New 
Britain Machine Co., New Britain, 
Conn. A folder has been readied 
for distribution with full data on 
the new development, which will 
substitute for straight blade holder 
without change in most screw ma- 
chines of 1%" capacity. Numer- 
ous advantages justified, claimed. 


Circle Inform-A-Gram No. B35. 





WASHERS / 





HOVIS 


OFFERS YOU THIS 
SIMPLE, UP-TO-THE- 
MINUTE METHOD 


There's no need to make a complete new Die fer any 
type washer or blank. The HOVIS UNIVERSAL WASHER 


et PHadE « 


DIES provide a Master Holder and by merely changing 5 


SMALL, EASILY REMOVABLE PARTS the new washer or 


Made in 5 sizes: 


blank is produced . . . Special sets of parts are available 


for use in Master Washer Units enabling customers to 


produce irregularly shaped pieces and shallow draws. 


Multi-Washer Dies are also designed and manufactured. 


Write for literature. 


QeEcso 


HOVIS SCREWLOCK COMPANY 





8100 E. NINE MILE ROAD 
Phone: Slocum 7-4800 


VAN DYKE, MICHIGAN 
Suburb of Detreit 





%"—1%4"—24,"—4"—<6 
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Perform Many Operations on 
One Machine. New bulletin from 
Motch & Merryweather Machin- 
ery Co., Penton Bldg., Cleveland 
13, Ohio, gives data on a range 
of machines which typically com- 
bine twelve or more operations in 
one unit. In-line transfer ma- 
chines, cylinder block milling ma- 
chines, weight balance milling 
machines, and multislide auto- 
matic turning machines are all 
included. Conserve floor space, 
part handling, set-up and labor 
time. 


Circle Inform-A-Gram No. B36. 


Lincoln Floor Cleaning and 
Maintenance Methods can reduce 
your upkeep costs as much as 
75%. Basic equipment of the most 
effective and up-to-date nature is 
described in a bulletin from Lin- 
coln-Schlueter Floor Machinery 
Co., 1250 W. Van Buren St., Chi- 
cago 7, Ill. Company offers expert 
survey of your floors, equipment 
and methods free. 

Circle Inform-A-Gram No. B37. 


“Bondycop” Hydraulic Copying 
Attachment is adaptable to any 
lathe, uses either first piece of 
batch or a jig as pattern. Opera- 
tor controls only one measure- 
ment, angles of 90° in the direc- 
tion of the headstock may be 
copied. Complete data, perform- 
ance details given in catalog 537 
from Morey Machinery Co., Inc., 
410 Broome St., New York 13. 
Circle Inform-A-Gram No. B38. 


Entire Line of Keller Power Hack 
Saws are described in bulletin 
1052 by Sales Service Machine 
Tool Co., 2363 University Ave., 
St. Paul 14, Minn. Two new mod- 
els are specially featured, Nos. 4 
and 5 “Hy-Duty” which have ca- 
pacities of 7” x 7" and 9” x 9” 
respectively, together with vari- 
able pressure feed control for cor- 
rect selection of feed/speed ratio 
for different materials. The line 
now comprises ten models, meets 
almost any requirement. 

Circle Inform-A-Gram No. B39. 


Ingersoll Cutter Grinding Man- 
ual 58H is now available to read- 
ers. Features of the machine de- 
scribed with all pertinent data in- 
clude cutter location on grinder 
identical to that on the milling 
machine for more accurate re- 
sults, and design which permits 
grinding face, periphery and cor- 
ners of cutter in a single setting 
for maximum speed. From the 
Ingersoll Milling Machine Co., 
Rockford, III. 

Circle Inform-A-Gram No. B40. 


FOR PRODUCT INFORMATION USE CONVENIENT INFORM-A-GRAM CARD 
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New Line of Unbrako Button 
Head Socket Screws is featured in 
a bulletin which has just come off 
the press for Standard Pressed 
Steel Co., Box No. 600, Jenkin- 
town, Pa. Many applications and 
listing of the seven standard di- 
ameters available are listed. Ad- 
vantages of the design include 
threading to head, low head 
height, concentricity of heads and 
threads, and class 3 fit. 

Circle Inform-A-Gram No. B41. 


Niagara 6” Series All Steel 
Bending Rolls are given detailed 


coverage in bulletin 88-A from . 


Niagara Machine & Tool Works, 
637-697 Northland Ave., Buffalo 
11, N. Y. All rolls are pinch type 
and all are power driven. Engi- 
neered features permit forming 
rolls in one pass, while all ma- 
chine controls are centrally lo- 
cated for maximum speed and 


convenience. Bulletin has all data | 





and specifications, is amply illus- | 


trated. 
Circle Inform-A-Gram No. B42. 


Detailed Instrumentation Infor- | 
mation, also data on tools and ac- | 


cessories for universal testing ma- 
chines is given in catalog No. 46, 
just published by the Tinius Olsen 


Testing Machine Co., 1140 Easton | 
Rd., Willow Grove, Pa. Electronic | 
recorders; electronic strain instru- | 


mentation; tension compression, 
mechanical extensometers; 
sion compression and control ac- 
cessories are only a few of the 
topics covered. 


Circle Inform-A-Gram No. B43. 


ten- | 


New Smith & Mills Shaper Cat- | 


alog. Complete descriptions and 
illustrations of design features, 
plus specifications and attach- 
ment and accessories details on 
the line of standard, heavy duty 
and bench type shapers from The 
Smith & Mills Co., 400 W. Madi- 
son St., Chicago 6, Ill. Features 


of the line include solid ram with | 
positive locking device, easy ad- | 


justment for length of stroke. 
Circle Inform-A-Gram No. B44. 


Improved Design for its 2 spin- 
dle, 20’ swing model MC-20 drill- 


ing machine is announced in cat- | 


alog 70 by Sibley Machine & 


Foundry Corp., South Bend, Ind. | 


New features include _ sturdier 
column and base for best utiliza- 
tion of capacity of 1%" in mild 
steel, spring-loaded spindle speed 
change and dial indicator selec- 
tion of power feed. Good sensi- 
tivity for small work. 

Circle Inform-A-Gram No. B45. 


Price Information on all polish- 
ing supplies and standard equip- 
ment distributed by Wagner Bros. 
Inc., 434 Midland Ave., Detroit 3, 
Mich., plus news of recent de- 
velopments in the plating indus- 
try, is contained in the new house 
organ ‘Wagner Price-Tips,"’ the 
first issue of which is now avail- 
able. 

Circle Inform-A-Gram No. B46. 

A Two-Page Bulletin describing 
the new model 876 ‘Sine-Line’ hob 
and worm lead checker and the 
model 464 ‘Sine-Line’ hob contour 
checker is now available from 
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Michigan Tool Co., 7171 E. Mc- 
Nichols Rd., Detroit 12, Mich. In 
addition to complete description, 
an illustration of each machine is 
given with specifications. 
Circle Inform-A-Gram No. B47. 
Universal Self-Levelling Clamps 
by the DoALL Company, Des 
Plaines, Ill., are described in bul- 
letin 51-809 and are adaptable 
to any kind of work holding prob- 
lem. No shims, pads, or step- 
blocks. Full data, ordering infor- 
mation, etc., contained in litera- 
ture. 
Circle Inform-A-Gram No. B48. 










SURFACE 


(lm ROUGHNESS 





Then you'll want FREE BULLETIN L2I. It tells. . 
® How to establish roughness specifications 


— for parts in production, and 


— for parts of new design. 


® How to show roughness specifications 


on working drawings and shop prints. 


® Practical benefits gained by spec- 


ifying surface roughness. 


This bulletin also defines “surface 
roughness.” It gives practical pointers on 
MEASURING surface roughness in the 
shop — and briefly tells why most 
plants use the PROFILOMETER for 


doing this. 


Write 





for your free 
copy. Ask for Bulletin L21. 








Profilometer is a registered trade name. 





MICROMETRICAL 


MANUFACTURING COMPANY _ 








345 S. MAIN ST. 


ANN ARBOR 15, MICHIGAN 
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Collet Chuck Catalog from Sut- 
ton Tool Co., Sturgis, Mich., has 
useful daia and information of 
the company line. Features in- 
clude pressure adjusting ring with 
ball detent lock, positive cam 
closing collar, three hardened 
cam levers and parallel grip de- 
sign collet. 

Circle Inform-A-Gram No. B49. 

“Metal Spinning Tools and 
Their Use” is title of a new book- 
let just published by the Boice- 
Crane Co., 963 Central Ave., 
Toledo 6, Ohio. Contains pro- 
cedure information, tool and equip- 
ment data, is now available to 
readers. 


Circle Inform-A-Gram No. B50. 


New Dockboard Bulletin Issued. 
Light weight heavy duty magnesi- 
um dockboards speed loading 
and unloading on the shipping 
dock, give complete safety. Bulle- 
tin from Magnesium Co. of Ameri- 
ca, East Chicago, Ind., gives com- 
plete data in four colorful, easy- 
to-read pages. 

Circle Inform-A-Gram No. B51. 

Cast Aluminum Line of Unma- 
chined Controls is described in 
bulletin TP-10 from Jergens Tool 
Specialty Co., 712 E. 163rd St., 
Cleveland 10, Ohio. Hand wheels, 
straight or angled, with or with- 
out lugs; offset handle speed han- 


dles and clamping levers, etc. 
Circle inform-A-Geam No. B52. 








EXAMIN 


THERE IS aA 
— 


Model J, 10” x 18” 
capacity. Available 
as a wet or dry 
cutting machine. 


METAL 
CUT-OFF 





JOHNSON 
BAND-SAWS 


Have Outstanding Features 


Edt (sel 


DIFFERENCE 


— 


If you are thinking about new metal-cutting equipment, it will pay you to investigate 
the outstanding features of the Johnson Metal-Cutting Saws. Their exclusive design, 
emple capacity and ruggedness speak for themselves. These efficient low-cost 
machines offer the highest value available today. 


Write for Details Today 


aN MANUFACTURING CORP. 


ALBION, MICHIGAN 
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“Molykote-Centerlube” is a re- 
cently developed molybdenum 
base lubricant with particular ap- 
plication advantages beyond the 
capacity and temperature range 
of conventional lubricants. A four 
page folder from the Alpha Corp., 
179 Hamilton Ave., Greenwich, 
Conn., stimulates thought on how 
you can cut costs on downtime 
and repair. 

Circle Inform-A-Gram No. B53. 


Production Facilities For Con- 
tract, including automatic screw 
machines, turret lathes, inspection 
equipment, etc., of Stryker Ma- 
chine Products Co., 253 John Fitch 
Way, Trenton, N. J., are described 
in a new folder now available 
to readers. The company is able 
to process any job from raw ma- 
terial to completed part, including 
heat-treat, welding, grinding, and 
plating. 

Circle Inform-A-Gram No. B54. 


There are 32 Pages of Carbide 
Alloys Information in the latest 
brochure from the Allegheny Lud- 
lum Steel Corp., 2020 Oliver Bldg., 
Pittsburgh 22, Pa. Production tech- 
niques; applications; general info 
on grades for machining different 
materials and for punches, dies, 
and wear parts are featured to- 
gether with lists and use methods 
of available blanks, tools, die sec- 
tions, punches and drawing die 
inserts. Get your copy now. 


Circle Inform-A-Gram No. B55. 


Booklet ’“A New Concept In Grind- 
ing Wheels” from Cincinnati Mill- 
ing MachineCo., Cincinnati 9, Ohio 
contains a wealth of valuable in- 
formation from the research labs 
of the company. In this important 
new booklet is presented a com- 
plete picture story of every step of 
the wheel manufacturing process. 
Many remarkable and startling 
microphotographs. If you've got 
a grinder, you should also have a 
copy of this bulletin. 

Circle Inform-A-Gram No. B56. 


An Abrasive Belt Method of 
Micro-Finishing Carbide Turning 
Tools has just been jointly an- 
nounced by Fenlind Engineering 
Co., of Rockford, Ill., and Behr- 
Manning Corp., of Troy N. Y. The 
complete story is told in a new 
folder from. Behr-Manning. Simple 
equipment not only eliminates the 
necessity for diamond wheels, but 
gives many other all-round cost 
economies—and—increases tool 
efficiency and cutting life in many 
operations. 


Circle Inform-A-Gram No. B57. 
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Modern 4-Way Drilling, Boring. 
and Facing Machine for aircraft 
jet engine housings is described 
in new bulletin 103-34 from the 
Modern Industrial Engineering 
Co., 14230 Birwood, Detroit 4, 
Mich. Included in the bulletin are 
a photo of the machine, complete 
operating description and speci- 
fications. 


Circle Inform-A-Gram No. B58. 


November ‘Grits and Grinds’ 
from the Norton Company, Wor- 
cester 6, Mass., features as major 
subject modern techniques in bar- 
rel finishing, also has shorts on 
causes and cures of failure to 
keep work straight during grind- 
ing, and on interesting machines 
for precision thickness grinding of 
wide web sheets in various ma- 
terials. 

Circle Inform-A-Gram No. B59. 


52 Page Book of Drawings, 
Specifications and Prices of stand- 
ard jig and fixture parts by Noble 
& Stanton, Inc., 1002 Broadway, 
Bedford, Ohio, is now available 
to readers. All parts turned from 
solid stock, heat-treated and hard- 
chrome plated where practicable. 
Tracing sheets save time in your 
design department. 

Circle Inform-A-Gram No. B60. 


Flame Plating Process for tung- 
sten carbide coating wear parts 
is described in new brochure from 
Linde Air Products Co., 30 E. 42nd 
St., New York 17, N. Y. 2 micro- 
inch finishes readily obtainable, 
hardness 89.3 Rockwell A. A wide 
range of part sizes and shapes 
may be treated, and other coat- 
ings used. 

Circle Inform-A-Gram No. B61. 


“Work Done on the Blanchard” 
is title of profusely illustrated 
booklet from the Blanchard Ma- 
chine Co., 64 State St., Cambridge, 
Mass. Contains 83 pages; gives 
representative and graphic pic- 
ture of just what is possible with 
the Blanchard technique. Hard 
bound. pocket size. 

Circle Inform-A-Gram No. B62. 


Barker Bench Miller, ideal for 
handling small-run precision jobs, 
is subject of new circular giving 
complete data on machine per- 
formance and describing the vari- 
ous precision operations which 


Lappers for External Gears are 
featured in new bulletin 993-5 
from Michigan Tool Co., 7171 E. 
McNichols Rd., Detroit 12, Mich. 
Descriptions and specifications for 
machines for lap mating two 
gears together, one gear with two 
laps, or two gears on a cluster 
with one lap each. Use Inform-A- 
Gram Card to get your copy. 
Circle Inform-A-Gram No. B64. 

Care and Operation of Auto- 
matic Rivet Setting Equipment is 
subject of a brochure now avail- 
able to readers from Milford Rivet 
& Machine Co., Boston Post Rd., 
Milford, Conn. Special section 
given to operation and mainte- 


111 


nance of the Horton Clutch. Save 
on breakdown time, see how to 
set-up preventative maintenance, 
apply for your copy today. 
Circle Inform-A-Gram No. B65. 
Cooper Weymouth Slide Feed 
No. 4060 is new and improved 
slide feed for automatic punch 
press operation. Features include 
new check roller release for faster, 
easier setting up, positive one 
way clutch, carbide tipped adjust- 
able feed table, double feed block 
stops. A catalog with all data 
and specifications is now avail- 
able from Cooper Weymouth, 
Inc., 277 Noble Ave., Bridgeport. 
Circle Inform-A-Gram No. B66. 
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can be performed thanks to the | 


machine’s versatility. Exclusive 


3-way hand-lever travel, ample | 
speed and rigidity for carbide | 


cutters. 
Eng’g. Co.. 500 Green Rd., Cleve- 
land 21, Ohio. 

Circle Inform-A-Gram No. B63. 


Your copy from Barker | 





Tracer-Controlled Pan- 
tograph cuts and rounds 
thermal slot in 8-foot 
steel propeller blade 
in 40 minutes; previous 
time was 5 hours, 10 
minutes — just one of 
hundreds of examples 
of time and cost saving 
with tracer-controlled 
Pantograph machines. 


— in the sense that industry at large and Metal Working 


By George Gorton III 
Executive Vice President 
George Gorton Machine Co. 


[xouster’s foremost responsibility 

right now is to produce faster, to 
highest quality standards and at lower 
cost — whether on defense contracts 
or for our civilian needs. 

Today, there are literally thousands 
of operations being performed through- 
out industry which can be speeded up, 
improved in quality and lowered in cost 
by the use of available models of spe- 
cial machine tools. The modern tracer- 
controlled Pantograph machine is such 
a tool. It is both a special purpose 
machine, ideal for short runs, and it is 
an accurate single purpose machine 
which turns out identical parts or piec- 
es to meet tight production schedules. 

The tracer-controlled Pantograph 
machine is used for inside and outside 
profiling, routing, die sinking, mold 
cutting, counterboring, contour milling, 
chamfering, grooving, graduating and 
engraving in ferrous and non-ferrous 
metals, as well as in plastics. 

This machine performs on flat, uni- 


formly curved, cylindrical, spherical or 


people in particular are just beginning to appreciate the 
many advantages Pantography offers to those faced with 
the Design-Production problems of today and tomorrow. 


irregular shapes —it works in either 
2 or 3 dimensions, in all directions on 
a horizontal plane, and vertically. It 
employs enlarged masters, templates 
or patterns which are quickly and 
easily made and operates normally at 
a reduction ratio thereby increasing 
accuracy — exclusively characteristic 
of the pantograph. 

Single or repetitive accuracy — 
from one piece to thousands — manual 
or full automatic operation depending 
upon quantities — work sizes from the 
size of a dime to as large as 10 feet. 

A new booklet, “Pantography,” ex- 
plains the process and shows what 
this type of machine can do for you. It 
is yours without obligation. Write for 
it today. If interested, 
also ask for our latest 
General Catalog 1655. 
Address the George 
Gorton Machine Co., 
1201 Racine St., Racine, 
Wisconsin, U. S. A. 
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Flexible Tubing Catalog Avail- 
able. Tubing for ventilation, fume 
and dust removal, and materials 
handling is described in bulletin 
C2-4 from Flexible Tubing Corp., 
Guilford, Conn. Detailed specifi- 
cations, air friction charts, data on 
oil and chemical resistance and 
application information are fur- 
nished for all types. 

Circle Inform-A-Gram No. B67. 


“Supersheen” Barrel Finishing 
Process and related equipment, 
together with a very useful sec- 
tion on proper application for best 
results on your finishing problem 
are discussed in a new 20 pager 
from Almco Division of Queen 
Stove Works, Inc., Albert Lea, 
Minn. No lower cost method of 
finishing metal parts! 

Circle ee No. B68. 


, BORING 
MILLS 


, TURRET 
LATHES 


_ MILLING 
MACHINES 


e@ee 
Portage Aalders 


No. 4, 5, 6, Morse 
Tapers 

No. 40 & 50 Milling 
Machine Tapers 

Holders designed to 
fit any application. 


“Patco” Steel Tubing and cold 
finished rods and bars are de- 
scribed in bulletin No. 10 just pub- 
lished by Pacific Tube Co., 5783 
Smithway St, Los Angeles 22, 
Calif. Standard manufacturing tol- 
erances and size ranges on a 
comprehensive product range are 
given, also physical properties of 
standard tubing analyses. 

Circle Inform-A-Gram No. B69. 

Pioneer Tool Gauge Block Jaw 
slashes inspection set-up time 
from 50 to 75%, greatly reduces 
wear and tear on the blocks. Com- 
plete use data and operation prin- 
ciple is given in a very convincing 
bulletin devoted to this functional- 
ly accurate and simple device. 
From the Pioneer Tool & Eng’g 
Co., 3914-18 W. Shakespeare 
Ave., Chicago 47, Ill. 

Circle Inform-A-Gram No. B70. 


P. D. Q. 


(Portage Double Quick) 


PORTAGE Douste Quick TOOL Co. 


1046 Sweitzer Avenue 


Akron 11, Ohio 
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Hallowell Steel Shop Equip- 
ment described in new bulletin 
839 from the Standard Pressed 
Steel Co., Box 600, Jenkintown, Pa. 
Included are work benches; cabi- 
net and multiple unit benches; 
portable cabinets; tool carriers 
and drawer tier units. Material 
color, dimensions, and shipping 
weight are given. 

Circle Inform-A-Gram No. B71. 


Filtering Systems for coolants 
and cutting oils are described in 
the latest bulletin from Wm. W. 
Nugent & Co., Inc., 410 N. Her- 
mitage Ave., Chicago 22, Ill. In- 
cluded are pressure type filters 
and gravity systems which both 
protect tools and extend the use- 
ful life of coolants and cutting oils. 
Circle Inform-A-Gram No. B72. 


Stock-List—Calculator to Speed 
Price Figuring on stainless steel 
requirements and at the same 


| time to keep your stock list cur- 


| rent has been developed by the 


Chicago Steel Service Co., P.O. 


| Box 6308, Chicago 80, Ill. Big time 


and trouble saver for users of 
stainless steels. 


Circle Inform-A-Gram No. B73. 


| and drill. 


Meyco Carbide Inserted Bush- 
ings have tungsten carbide rings 
at wear points, with special steel 
ring backing to protect both insert 
Cost approximates to 


| that of ordinary steel bushings, 


working life to that of solid car- 
bide. Full data and range details 
in bulletin 17 from W. F. Meyers 
Co., Inc., Bedford, Ind. 

Circle Inform-A-Gram No. B74. 


New Large Sizes Seamless 


|" Light-Wall Tubing. The Superior 
| Tube Co., 1560 Germantown Ave., 


| P 
| Norristown, 


Pa., has just an- 
nounced an increase in the size 
| range from 1%" OD max. to 


| 2-1/16" OD max. The tubing is 


furnished in three stainless analy- 


_ ses and in Monel* metal. Full in- 
| formation on the complete range 


may now be had from the manu- 
facturer. 
Circle Inform-A-Gram No. B75. 


Clearing Forging Presses are 
described in new bulletin No. 217 
from the Clearing Machine Corp., 
6499 West 65th St., Chicago 38. 
Features include super-grid con- 
struction, offset eccentric, quick 
acting air clutch and air disc. 
brake, and accurate screw/wedge 
operated die adjustment. Com- 
plete specifications for the line 
of ten machines are given. 


_ Circle Inform-A-Gram No. B76. 
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Handy Data Sheets on Punches 
and Die Buttons completely cover 
both specifications and prices of 
the entire products line of Ring 
Punch & Die Company, 108 Foote 
Ave., Jamestown, N. Y. Punches 
are precision made of both car- 
bon vanadium and high carbon, 
high chrome steels, button dies in 
either ring or press fit types. 
Circle Inform-A-Gram No. B77. 


V-Belt Drive for South Bend 
Lathes is featured in bulletin 5231 
from the South Bend Lathe Works, 
425 E. Madison St., South Bend 22, 
Ind. Especially suitable for work 
requiring heavy cuts at slow and 
medium spindle speeds. The bul- 
letin also has interesting informa- 
tion on the line of bench lathes 
and accessories. 


Circle Inform-A-Gram No. B78. 


Catalog Describes Single Point 
Carbide Tools and carbide tips 
and blanks. This production, No. 
52-817, has just come off the 
presses for the DoALL Co., Des 
Plaines, Ill. Contains grade and 
comparison charts, full ordering 
information, data on chip control 
arooves, etc. 


Circle Inform-A-Gram No. B79. 


Air Presses: Arbor Presses: 
Band Saws; Drill Presses: Foot 
Presses: Power Presses and 
Squaring Shears are all described 
in the new catalog from Famco 
Machine Co., Kenosha, Wis. This 
catalog of ‘"Cost-Cutting Ma- 


chines” is fully illustrated, with | 


full treatment of all specifications 
and machine features. 


Circle Inform-A-Gram No. B80. 
120 Pages of Cutting Tool In- 


formation. Latest catalog offered | 
by the Gorham Tool Co., 14415 | 
Woodrow Wilson, Detroit 3, Mich., | 


has exhaustive listing of standard 
and special tools of all types, from 
end mills to rotary shears. Packed 
with useful cutting tool informa- 
tion—plus a valuable section of 
Engineering Data. You should 
have a copy of this book. 

Circle Inform-A-Gram No. B81. 


Press Room Output can often be 
multiplied five times by the sim- 
ple addition of Littell Automatic 


Lathe Mounting Bulletin. Illus- 
trates method for mounting lathes 
and dampening vibration without 
drilling or lagging into the floor. 
Complete use instructions on Uni- 
sorb mounting pads and cement. 
Copies of this vibration control 
booklet from The Felters Co., 210 
South St., Boston 11, Mass. 

Circle Inform-A-Gram No. B83. 

Specimen Preparation Equip- 
ment for the metallurgical lab. is 
described in the latest catalog 
from Buehler Ltd., 165 W. Wacker 
Drive, Chicago 1, Ill. The line 
includes cut-off machines;  speci- 
men mount presses; power grind- 
ers; emery paper grinders; hand 
grinders; belt surfacers; mechani- 
cal and electro polishers; polish- 
ing cloths and abrasives. 


Circle Inform-A-Gram No. B84. 








Feeds to present equipment. Types | 


within the standard line serve all 
classes and sizes of presses, han- 
dle all standard widths and thick- 
nesses of stock. Rack and pinion 
drive combines smoothness and 
gradual acceleration and deceler- 
ation. F. J. Littel Machine Co., 
4197 N. Ravenswood Ave., Chica- 
go 13, Ill. 

Circle Inform-A-Gram No. B82. 
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Hydraulic Power Units Individu- 
ally Designed to give the utmost 
convenience in installation and 
performance in operation feature 
the Vickers “sandwich” panel 
construction which saves space, 
results in a more compact, clean- 
er panel valve and simplifies 
maintenance. From Vickers, Inc., 
1450 Oakman Blvd., Detroit 32. 
Circle Inform-A-Gram No. B85. 

Bench Model Metal Cut-Off Saw 
is described in a catalog sheet 
from the Crowningshield - Harris 
Co., Country Club Rd., Greenfield, 
Mass. Vice capacity to 54%" x 7”, 
speeds 100 and 135 fpm., feed 
gravity controlled, instantly ad- 
justable. The saw weighs only 
112 lbs. complete with motor for 
maximum portability. 

Circle Inform-A-Gram No. B86. 









SANFORD) sence surrace GRINDER 





ie) 0) 3 a) C) 


for Wet*or Dry Grinding! 


PRECISION « SPEED « SENSITIVITY 


A low cost, precision machine for surface grinding dies, 
instrument parts, gauges and other small parts which 


would fit in the palm of the hand. 


By using Sanford Bench Grinders many manufacturers 
of precision machinery have drastically cut over-all costs 
for finishing small intricate parts. This releases large, 
more expensive machines for heavier duty work. 


The Sanford SG is the only low cost 
Bench Surface Grinder that 


@ Grinds to less than .0001” 
tolerances 


@ Operates without vibration 


@ Assures long life because 
Meehanite castings are 
used in its construction 


SPECIFICATIONS —4" traverse 


—8" longitudinal—6” vertical 
under 4” wheel. Approximate 
weight 160 Ibs. 

Complete details are included 
in illustrated bulletin. 
Send for your copy today. 


Reconditioning facilities, replacement parts 


ond special attachments are available. 
Send for price list. 


“ANFOR 





v 









*With optional equipment 


MANUFACTURING CORP. 


1024 Commerce Ave., Union. WJ 


SEE ADVERTISERS INDEX, BACK OF BOOK, FOR INFORM-A-GRAM KEY NUMBERS 








114 


Maxwell Boring Tools feature 
high speed operation, adjustment 
to .0001" and maximum boring 
range. The E Z Set tools are avail- 
able in three models having maxi- 
mum capacities of ¥%", 1", and 
1¥2", and covering a boring range 
of ¥%" to 20". Interchangeable 
shanks permit use in turret lathes, 
jig borers, milling machines and 
boring mills, etc. Catalog now 
ready. The Maxwell Co., 250 
Broadway, Bedford, Ohio. 

Circle Inform-A-Gram No. B87. 

Denison Multipress has smooth 
oil-hydraulic power and control, 
offers complete adjustability of 
ram speed, pressure, and stroke 
length. Denison Engineering Co., 
1197 Dublin Rd., Columbus 16, 
Ohio, now has for distribution a 
series of ‘Data logs on all con- 


ceivable types of pressing opera- 
tions, from crimping through 
blanking and forming to staking 
and stamping. A complete range 
of attachments is now available 
for this very versatile machine. 


Circle Inform-A-Gram No. B88. 


2KW High Frequency Induction 
Heating Unit by Lepel High Fre- 
quency Laboratories, Inc., 55th St., 
& 37th Ave., Woodside 77, New 
York City, is low cost and porta- 
ble, is designed to meet the needs 
of machine shops, toolrooms, re- 
search labs and educational in- 
stitutions. No mounting is neces- 
sary. The unit is especially suit- 
able for hardening, brazing and 
soldering small parts of either fer- 
rous or nonferrous metals. 


Circle Seen 2 No. B89. 
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and secondary 


AND THESE MODERN POWER-DRIVEN ASSEMBLING MACHINES WILL DO 
THE JOB FOR YOU AT A REMARKABLE TIME AND LABOR-SAVING PACE 


The D.P.S. line of Power Screwdrivers, Motorized Hoppers, 
Nut Drivers and other power-driven equipment has proved 
an absolute necessity in the present-day program of produc- 
tion assembling. In replacing slow, expensive hand methods 
in thousands of plants, they are now intrenched as an indis- 
pensable aid in meeting urgent calendar requirements— 
WRITE US, send sample assembly, receive our catalog, and 
we shall gladly offer suggestions so that you, too, may 
profit by the use of D.P.S. equipment. 


DPS) POWER SCREWDRIVERS 


DRIVE SCREWS AS FAST AS ONE A SECOND 


All types of screws: Machine screws, sheet metal screws, self- 
tapping screws, with standard round, flat, binder, fillister or 
hex heads and special heads. No marring of heads or stripping 
threads; all screws driven to uniform tension. Hopper fed, 
SCREWS ALWAYS IN SIGHT OF OPERATOR. 3 models. 


Wotordzed HOPPER UNITS 


Picks them up and lays them down in exactly 
the right position—A selective feeding device 
whereby production parts are selected, ori- 
ented and fed in a given age for primary 






tabi 








Model B 


Presses, Centerless "Grinders, Thread Rolling 
and Slotting Machines and Special Machines. 
Feeds Screws, Screw Blanks, Rivets, Pins, Nuts, 
Discs, Washers, Steel Balls, etc. 
6 sizes, 8’, 10°, 12”, 16", 
24” and 30” diameters 











DETROIT POWER SCREWDRIVER CO. 





2827 W. FORT ST. 


DETROIT 16, MICH. 
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American Drill Jig Bushings are 
comprehensively covered in a 
new catalog from American Drill 
Bushing Co., 5107 Pacific Blvd., 
Los Angeles 58, Calif. The bush- 
ings line is stated to be the largest 
selection of standard types and 
sizes available, with all lengths 
standard. The catalog is clearly 
organized and printed for your 
maximum convenience, has han- 
dy reference charts, pricing, and 
technical data, and is plastic coat- 
ed to resist soiling. 


Circle Inform-A-Gram No. B90. 


Features of the Boye’ & Emmes 
Engine Lathe are discussed in bul- 
letin No. 603 which has just be- 
come available to you from the 
Boye’ & Emmes Machine Tool Co., 
133 Caldwell Dr., Cincinnati 16, 
Ohio. Special “back-gear-in-front”’ 
feature protects spindle bearings 
permanently during heavy cuts, 
assures maximum life and ac- 
curacy under the most demanding 
working conditions. 

Circle Inform-A-Gram No. B91. 


Brochure “This Carbide Age”, 
from Wesson Metal Corporation, 
Lexington, Ky., constitutes an in- 
teresting study of carbide de- 
velopments and present-day ap- 
plications in the cutting tool field. 
Wessonmetal carbide tools are 
fully featured. 


Circle Inform-A-Gram No. B92. 


Universal Index Plungers great- 
ly simplify jig and fixture con- 


| struction since plunger body and 
| bushing have same diameter, all 
| holes can be bored with the same 








tool, often in the same setting. 
Full data on straight and taper 
types in a standard size range is 
obtainable from Universal Engi- 
neering Co., Frankenmuth 8, Mich. 
Circle Inform-A-Gram No. B93. 


Complicated Piercing Opera- 
tions are simplified, die costs cut 
and production increased with 
adjustable and magnetic perforat- 
ing dies from S. B. Whistler & 
Sons, Inc., 748 Military Rd., Buf- 
falo 23, N. Y. Complicated pat- 
terns quickly set up, hole arrange- 
ments changed in the press with- 
out waiting and with no extra 
die cost. New HU-50 units, that 
pierce at a 50° angle, can be used 
in conjunction with standard per- 
forating equipment. The same dies 
can be re-used in different ar- 
rangements on many jobs, and 
punches and dies are interchange- 
able. Detailed illustrated literature 
is now available. 

Circle Inform-A-Gram No. B95. 


FOR PRODUCT INFORMATION USE CONVENIENT INFORM-A-GRAM CARD 
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SG Bench Surface Grinder by 
Sanford Mfg. Corp., 1024 Com- 
merce Ave., Union, .N. J., combines 
accuracy to better than .0001"’ tol- 
erances with a low first cost and 
vibrationless long life. Can be 
equipped for wet or dry grinding. 
Specifications summary: 4” tra- 
verse; 8" longitudinal; 6" vertical 
under four inch wheel. Ideal for 
precision grinding dies, instru- 
ment parts, gauges, etc. 


Circle Inform-A-Gram No. B96. 


Wittek Roll Feeds handle any 
type of coiled strip stock and are 
made in single, double roll and 
compound types with straighten- 
ers, in models to feed in any 
of four directions. Simple and 
speedy adjustment of feed length. 
Standard sizes and models meet 
a wide variety of press size and 
capacity conditions. Descriptive 
literature with all details and spe- 
cifications now available from 
Wittek Mfg. Co., 4323 W. 24th 
Place, Chicago 23. 


Circle Inform-A-Gram No. B97. 


Fray 10-R Universal Miller will 
machine at any angle, mill, drill, 
or bore. Changeover is quickly 
and easily made, so that on any 


ed to support 20 tons and lift 
8,000 lbs, comes in three minimum 
height sizes between 1%" and 
3”. The jack locates on an anchor 
bolt, selfaligns to uneven floor, 
and a simple turn of the adjusting 
nut raises or lowers the machine. 


Circle Inform-A-Gram No. B100. 


Horberg Precision Taper Pin 
Gages save itme and materials 
in such applications as checking 
hole sizes and locations, finding 
centers and gaging slots, etc. Oil- 
hardened tool steel ground to an 
accuracy of + .0001’’ — .0000”. 
Full data on the complete size and 
kit range is available from Hor- 
berg Gage Co., 29 Staples St., 
Bridgeport, Conn. 


Circle Inform-A-Gram No. B101. 


single piece of precision work re- | 


quiring a variety of operations it 
is easier to reset the machine than 
to transfer the work. Universal 
ram turret type vertical and hori- 
zontal machine. Full data and 
specifications are contained in in- 
formative bulletin No. 10 now 


ready. Fray Machine Tool Co., | 


515 West Windsor Rd., Glendale 
4, Calif. 


Circle Inform-A-Gram No. B98. 


Sturtevant Torque Wrenches 
read by sight, sound or feel, are 
made in a complete line of ca- 
pacities from 0.6000 ft. lbs. Fea- 
tures include permanent accura- 
cy; near indestructibility; cauto- 


matic release; speed and ease of | 


use. When the pre-set torque is | 


reached, the sensory mechanism 
clicks distinctly, at the same time 
imparting a definite strong im- 
pulse to the hand. Torque is also 
read off from dials. Manual from 
P. A. Sturtevant Co., Addison, IIl., 
has all data. 


Circle Inform-A-Gram No. B99. 


Style JS ‘Empco’ Jack is new 


machine leveling device develop- | 


ed by the Enterprise Machine 
Parts Corp., 2735 Jerome Ave., 
Detroit 12, Mich. The jack is test- 





clinton boosts production 900% 
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“SupeReamers” in 470 Stock 
Sizes with variations of .001"’ are 
carried by the Twentieth Century 
Mig. Co., 3720 Montrose Ave., 
Chicago 18, Ill. Throughout the line 
flutes are polished and ground 
and held to .0002" tolerances. Liter- 
ature and prices from maker. 


Circle Inform-A-Gram No. B102. 


Formed Parts Trimming by fric- 
tion sawing is a technique offer- 
ing tremendous savings in time 
and money. Cuts are fast and 
smooth, and in most cases no jigs 
or rests are required. Soft steel 
or armorplate equally well han- 
dled. Brochure from Tannewitz 
Works, Grand Rapids, Mich., has 
complete process data. 


Circle Inform-A-Gram No. B103. 
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with PIV01 


HIGH 
SPEED 
STEEL 












PUNCHES 


STRAIGHTGROUND © WHIPSLEEVED 


REPLACING AND OUTLASTING DRILLS 60 TO 1 


At Clinton Specialty Works normal production of a high pre- 
cision part was 100 pieces per hour when holes were drilled, 
with about 250 per drill grind. 

When Pivot Straightground Whipsleeve Punches replaced 
drilling operations, production zipped up to a minimum of 
1,000 pieces per hour. . 
15,000 piece and occasional runs of 40,000 pieces .. . at the 





. with an average punch life of 10- 


former cost of burring drilled holes. 





* 


R. A. KENGOTT President of Clinton Specialty Works, 2645 
North Paulina, Chicago 14, IIl., whose company attests that 
“we are of the opinion that with a standardization on Pivot 
straightground whipsleeve punches any company could give 
better delivery service and parts by punching instead of 
drilling holes”. 

Part illustrated is used in military communications equip- 
ment: stainless steel type 18-8, .045 thick, Rockwell “c” 30-35, 
with an .041 diameter burr-free hole.Over 1,000,000 of these 
were produced by Clinton to the customers satisfaction. 


@ Whether your perforation problem is simple or com- 
plex, standardization on Pjvot Punches is your answer 
to increased production at decreased costs... maximum 
punch life and minimum “down time”. 





SEND FOR FREE CATALOG WITH STANDARD PRICES. WRITE DEPT, TP 


pivot punch and die corp. 


NORTH TONAWANDA, WN. Y 





SEE ADVERTISERS INDEX, BACK OF BOOK, FOR INFORM-A-GRAM KEY NUMBERS 
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GAGES 


Complete Facilities for 


SPECIAL GAGES OF 
ALL TYPES 


Also the manufacture of 


JIGS - FIXTURES 
DIES 


Quality Since 1918 








ATLAS TOOL & 
DIE WORKS 
2838 W. 21st St. Chicago 23, Ill. 











MORA PRECISION 


HEIGHT GAGE 


with differential scale for 
direct reading up or down 









*Long Vernier 


* Satin Chrome 
Finish 
* Sturdy 

- Accurate 


Available in 
20”, 30” and 40” 
measuring capacity 
Prompt Delivery 


Write for complete 
information. 


BRAND TOOL & SUPPLY CO. 


907 So. Victory Blvd., Burbank, Calif. 
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All 
ty) HAND-LAPPED 
per? for Extremely 
Rem Hard Finish 










Resulting in 
GREATER ACCURACY 


and 
LONGER TOOL LIFE 


Wide Range of Applications- 
dia. .040 to .500 
Write for New Catalog 








12 Years Mfg. Experience 


R.L. SCHMITT CO. 


6536 ROOSEVELT, ALLEN PARK, MICH 

















Spray Gun Lettering 


Painting dials for B-16 type compasses has become a simple op- 
eration at Temco Aircraft Corporation's Overhaul Division at Green- 
ville, Texas, with the development of a special stencil in the Temco- 
Dallas Engineering and Tooling departments. 


The dial of the B-16 compass is in the form of a truncated cone with 
the degree marks on the side. Due to its shape, the dial does not lend 
itself to normal painting operations. Markings on such an instrument 
must be accurate, as the slightest error could result in faulty naviga- 
tion. Painting the dials by hand, as was formerly done at TEMCO is 
a difficult and expensive operation. 


Developed in the Temco Engineering department and constructed 
by skilled tooling department employees, the conical stencil makes 
painting the dials with a spray gun practical. The hollow cone stencil 
fits over the face of the dial, which is mounted on a swivel base. The 
stencil and dial are then rotated by means of a knurled knob at the 
apex of the stencil while the paint is sprayed on with an ordinary 
spray gun. 

Use of the stencil has eliminated the necessity of tedius hand 


painting on the dials, and at the same time insures the accuracy of 
every dial painted. 











FOR PRODUCT INFORMATION USE CONVENIENT INFORM-A-GRAM CARD 
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MACHINE HANDLES 


Specify Tomco 
| HANDLES | ts 
for long lasting 


dependability 


A complete line of high grade hand knobs, 
handles, and hand wheels is available 
from Tomco. Immediate shipments are 
made from stock of standard items. Speci- 
alty items are made to your specifications. 


White lor literahune 





For original 
equipment or re- 
placement parts 






look to Tomco propucys ae 
for quality and 
service. 1623 DOUGLAS AVE. 


RACINE, WISCONSIN 
Blank or Machined - From stoct 











“THE ORIGINAL" 
4 C&D MAUSER PRECISION 
moss VERNIER CALIPER 


NEW EXCLUSIVE CAMLOCK AND 
GIB IMPROVEMENT INSTANTLY 
FIXES SETTING, PREVENTS 
SHIFTING, GUAR: AND 
SQUARENESS OF JAWS. DUATIONS 
THE MAUSER TRADEMARK.. — 1/128" 
1S YOUR PROTECTION. 1/10 mm. IN BACK 


GEO. SCHERR CO.,INC 














Sugveome 


LAY-OUT AND \- 
Nt has 


a, 
} 


y / 
a / 
2 


7 COLORS 


For Tool, Die, Pattern or Template layout on 
metal . . . Quick identification of bar stock, 


sheets, strips or parts . . . Shows up in 
sharp relief—dries instantly . . Write for 
sample and circular on company letterhead. 


AN CHROME & 
ICAL COMPANY 


6340 E. Jefferson Ave. + Detroit 7, Mich. 











200-Inch Profile Projector 
Magnifies 100 Times 


The Taylor-Hobson 200-inch pro- 
file projector features two sets of 
precision optics and a horizontal 
screen (viewing table) of 60 inches 
diameter. Tracings or templates 
can be mounted conveniently on 
the viewing table under which 
remote controls for all adjustments 
are provided. Optics will give 20 





Photo courtesy Engis Equipment Co. 


to 100 times magnification for 
work up to 3 inches diameter. For 
work up to 6 inches, 10 times 
magnification also is available. 

The unit has found use in the 
automotive, aircraft, ball bearing 
and cutting tool industries. It is 
practically adapted to handle jet 
engine components and tools for 
jet engine manufacture. 


Apprentice Draftsmen 


A report entitled ‘Standards for 
Training Machine Tool Dratts- 
men” has just been published by 
the National Machine Tool Build- 
ers’ Association. Prepared by the 
Association's Committee on Ap- 
prentice Training, it is presented 
as a supplement to the Associa- 
tion's report on “Apprentice Train- 
ing Standards for Machinists”, is- 
sued by the Association in 1949. 

The new report includes a sum- 
mary of standards for training 
machine tool draftsmen, and sug- 
gested forms of application for 
apprenticeship, apprenticeship 
agreement, conditions of appren- 
ticeship, and quarterly apprentice 
report. It also contains a facsimile 
of a certificate issued upon com- 
pletion of an accredited appren- 
ticeship. 

Copies of the booklet may be 
purchased from the National Ma- 
chine Tool Builders’ Association. 
10525 Carnegie Ave., Cleveland 
6, Ohio, at $1.50 each. 
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Over 85% of the torque wrenches 





used in tl are 


GC. forte 


TORQUE WRENCHES 


Read by —_ Seond or Feel. 


f'' 


e Permian Accunilis 

@ Practically Indestructible f 
@ Faster—Easier to use 

@ Automatic Release 


@ All Capacities 


in inch ounces... inch 


pounds .. . foot pounds 


All Sizes from 0-6000 
ft. Ibs. 


Every 
manufacturer, 
design and 
production man 
should have 
this valuable 
data. Sent upon 
request. 








LINDERME 
2-SPINDLE 
ADJUSTABLE 
DRILLING 
HEAD 





Drills, taps metal, wood, plastics. 2- 
minute setup on most drill presses; 
quick, accurate adjustment. Variety of 
models, 14” to 1254” centers. 


The drill spindles are held rigidly in 
position when two nuts are tightened. 
Sturdily constructed. Suitable for adap- 
tation to large or small drill presses. 
Models A and B made with sleeve. 
Models C and D with overarm adapta- 
tion, equipped with guide pins, springs 
and brackets, mounted to a cast-iron 
base with surfaces ground for use of 
drill fixtures. All models can be used 
for drilling or tapping on tapping ma- 
chine or drill press with reversible spin- 
die. Also used with standard tapping 
heads. 


Multiple heads with fixed center dis- 
tances are designed and built to meet 
your requirements. Available with GM 
Sleeves, Morse taper or drill chucks. 
Write for full information 


LINDERME ENGINEERING & SALES 
8132 PURITAN DETROIT 21, MICHIGAN 
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NOBLE & STANTON 
SAVE MAN-HOURS 


The Quality Line e Cut Designers Time 
e Cut Toolroom Costs 

JIG and FIXTURE Pyare 
AVAILABLE AT ONE-THIRD 

THE COST OF CUSTOM-MAKING 


| MILL 4 1 
| “C” WASHERS ML FUTURE BASES 


SSIZES FANGLE -— ' 
FIXTURE. —= . 
SWING BOLTS ipa 


mA otend HANGE NUTS 9 S/2ES 


3 sIZéS " \ % SOCKET MEAD SHOULDER SCREWS 
7 ) 
KNOB SHOE ASSEMBLYS } wortT PRECISION { compsere aaNet 
- \ j} ssues KBLOCKS | Are 3" ou. 
 coinleaiall #51283 = 


4528S 20 /ZES oO oO 



































42 5120S 




















q QUARTER TURN SCREWS 
— The rush is on . . . manpower shortages are here! Don’t 
SPHERICAL WASHERS waste the valuable time of your designers and toolmakers 


KK KK in custom-building jig and fixture components. 
QQ EE WO 
sues Now is the time to use Noble & Stanton Standard Jig 


ADJUSTING: HEAD SCRENS: and Fixture Parts. Adopt them as standards in your plant. 
They’re the best you can buy—are tough and durable—will 


ene never fail on the job—can be used over and over again. 


GROUND THREAD srs Noble & Stanton Components are precision made from 
| quality steels. NS parts are turned from solid stock—not 
13 51RES welded or brazed. They’re heat treated and hard chrome 

GANG Mit FATURE BASES == Leated wherever practicable. 








Write today for full information on the Noble & Stan- 
ton line of over 300 parts. They cost less than one-third 
the cost of toolroom manufacture. Tracing sheets are avail- 
able for every part—saving you design time. Try a few 
of the items—or stock the whole line! 














WRITE FOR CATALOG. Send today 
for this free 52-page book of 
drawings, specifications and prices. 














Manufacturers of GENUINE NOBLE & STANTON Parts 


STANDARD PARTS CO. 


1002 BROADWAY BEDFORD, OHIO 
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Here’s 124 Pages of Valuable Data 


on STAINLESS STEEL 


Stainless steel is a critical rearmament material. 
As the nation’s mobilization program shifts into 
higher speed, supplies of this vital alloy are 
becoming increasingly restricted. If you’re using 
stainless, be sure you make every pound go as 
far as possible. 

Allegheny Ludlum’s new 124-page, case-bound 
Stainless Steel Handbook is ready for distribu- 
tion now. It will help you to select the right 
stainless steel and to use it right. Comprehensive 
listings of analysis, properties and characteristics 





Remeber This alo 


Get in the Scrap Now! 





America must have more 
Scrap. to make more Steel ! 











You can make it BETTER with 


Allegheny Metal 


of each type will guide you in specifying grades 
that will do your job most efficiently. Clear, 
concise fabrication data will help you speed 
production and cut waste. 

Your copy of the Stainless Steel Handbook 
will be sent—without charge—upon request. Our 
only ‘stipulation: please make your request upon 
your company letterhead. @ Write Allegheny 
Ludlum Steel Corporation, Oliver Bldg., 
Pittsburgh 22, Pa. 

ADDRESS DEPT. TP-37 


W4&D 3947 
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For Absolute or Differential F 
Measurement and Layout. | 


THE NEW MODERN i 
VERNIER HEIGHT GAGE | 


Greatest Precision. @ Heavy Base — Adjust- 
able. Heavy Upright. @ Double-long Vernier. A i 
11” Long Rigid Scriber— Adjustable in length. f 
Figures on Scale Horizontally Arranged. Off- 
set Scriber and Indicator Holding Arm. 


Speeds up production and inspection 
while giving complete precision! 


AMAZINGLY LOW PRICE! 


KARL A. NEISE | ™,roUEt™ AVENUE 


NEW YORK 16, N. Y¥. 
AGENT IN U.S.A. DEPT. TP 























QUALITY CONTROL Calls For PRE- 
CISION FINISHES on CARBIDE 
TOOLS, DIES, ETC. 


“MICRO MESH” 


PURE DIAMOND LAPPING COMPOUND 
WILL SOLVE YOUR 


Lapping Problems 


and give you 
MIRROR FINISHES 
. in minutes instead of hours 


A-1 ABRASIVE LABORATORIES 


139 DUAME STREET MEW YORK 13, M. Y. 





THREAD MEASURING MADE EASY 
WITH NEW 60°THREAD TRIANGLES 





Quickly checks 


- Other Products - 
all 60° standard 





and special ® HandSpring @ Radius 

threads from 4 Winders & Angle 

to 56 pitch - Any @ Milling Dressers | 
O.D. No “fancy” Machine 

calculations - Clamps @ Drill Press 

just add a con- Vises | 
stant to O.D. @ Die-Handling | 
That’s all there Tables @ Height Gauges 


is to it. Comes 


: ; @ Rotary Tables 
complete with @ RPM Checkers 


plastic chart. WRITE FOR LATEST CATALOG 


MONTOMERY & COMPANY, INC., 


53-T-PARK PLACE e NEW YORK 7, N. Y. 





OPTICAL 
COMPARATORS 


PORTMAN INSTRUMENT CO., Inc. 


New Rochelle, N. Y 














Don’t Miss It! | 
COMING NEXT MONTH! 
TOOLING and PRODUCTION’s 
4th Annual CARBIDES Feature Issue 








on.y in BARNES 





GIVES YOU THE 


ROCKET 


POWER and HAND BLADES 


HIGH SPEED STEEL 
TOUGH! SAFE! FLEXIBLE! 
W. 0. BARNES CO., INC. 


DETROIT 14, MICHIGAN 





















REAMERS IN 
DECIMAL SIZES 


470 REAMERS ARE CARRIED 
IN STOCK VARIATIONS OF .001 


¥ Sizes from .032, .033, .034, .035, .036, 
ete., all the way up to .501. Any size re- 
quired larger than .501 .. . blanks can be 
ground to your exacting specifications, 
delivered in 3 or 4 days. By purchasing 
SUPEREAM Reamers in steps of .001 you 
SAVE time, labor and money in the cost 
of extra machining and lapping. 


v SUPEREAM Reamers all have ground 
and polished flutes and are held within 
.0002 tolerance. Reamers are also fur- 
nished in Right-hand spiral, Right-hand 
cut, as well as Left-hand spiral, Right-hand 
cut. These are delivered in 3 to 4 days. 

Write for descriptive literature and prices 

BOX 429-TP LIBERTYVILLE, ILL. 


¥y TWENTIETH CENTURY 
MANUFACTURING CO. 












FOR PRODUCT INFORMATION USE CONVENIENT INFORM-A-GRAM CARD 
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COSTLY 


HEAT TREATING 
PROBLEMS 








SOLVED EASILY! 


Palen WAND 


TRADE MARE MIG US PAT OFF 


NON-SCALING COMPOUND 


A Simple way to banish hours 
of expensive polishing by posi- 
tive elmination of scale—pitting 
—decarburization! 
Just coat piece with Phoenix 
Brand Non-Scaling Compound, 
then harden or anneal in 
normal way. The dry, easily 
handled powder seals piece 
with air tight coating. If 
necessary, boil in plain water 
to remove protective coating 
quickly. Bright pitless, scale- 
free surfaces result. Polishing, 
grinding are virtually elimi- 
nated! By eliminating cumber- 
some packs, furnace capacity 
and production are profit- 
ably increased! 


Discover the answer 
to your heat treat- 
ing problems—send 
NOW for a frial 
order! 











2 Ib. can ...... $6.00 
5 lb. can .....$15.00 
15 Ib. can .....$41.25 


25 Ibs. or more | 
$2.50 per Ib. | 


Available from your & 


* t 
local distributor or— ———— 


THE PARKER STAMP WORKS, Inc. 


Established 1871 


HARTFORD, CONNECTICUT 


| 
| 


. . « Cost Controls, from page 79 

ment of a Continental Can Com- 
pany plant. The first foreman 
we contacted recognized our sys- 
tem as one similar to a system 


| he had worked with in another 
| company. With but little coax- 





ing and a minimum of explana- 


tion, he planned his operations | 


in extremely careful fashion 
based on the facts in the re- 
ports. Within a period of two 
months this foreman had 
creased the output of his de- 





in- | 


partment from approximately | 


60% 

80% of capacity standard; a 

performance increase of 33%. 
Top executives in both ac- 


of capacity standard to | 


counting and operating had dif- | 


ficulty believing the effective- | 
ness of our program in this first | 


department. Later experience 
proved that the result of effec- 
tive planning and controlling of 
departmental expenditures cut 
cost and raised performance in 
every department in that plant. 


Furthermore, progressive reduc- | 


tion in excess costs over the 
budget continued for a period of 
six months. 


Specifically, the following re- | 


sults were obtained in the above 
plant: with a total labor budget 


for productive and non-produc- | 
tive labor in June of $54,000 | 


there was a 30% excess cost 
over this budget of $16,700. By 
Continued page 130 


Fast, Accurate Measurements 
With the WW Ya Le 


Vernier Caliper 






AT NEW LOW PRICES 


The perfect tool for machine shop, too! room inspection 
and Quality Control. A 
got your external and internal dimensions. Knife-edged 
hardened jaws provide exact thread measurements. A 
depth gage blade gives speedy measurements. AMIC 
designed and made exclusively for AMIC by an out- 
standing European manufacturer. 
Scientifically engineered, painstakingly machined, packed 
in a sturdy leatherette case. A too! without rival. 
Size 6” No. 218, Graduation 1/40’’, vernier reading 
-001. 

No. 2 
nier reading .0O1 and 1/1 
Write for Circular A. 


28, Graduation 1/40” and full MM, ver- 
Oo MM. 


AMERICAN MEASURING 
INSTRUMENTS CORP. 


P.O.) bum 20000) 05 1. 


21-25 44th Ave., Long Island City, N. Y. 
TELEPHONE: EXeter 2-0002 





“Quick-Action” | 


flick of the thumb and you've | 


| 


Dealers inquiries invited. | 
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LIFT and MOVE 
AWKWARD LOADS 


All sorts of sizes 
and shapes. Weights 
to 750 or 1000 Ibs. Lifting 
heights to 54; 68" or 80" 


with BIG JOE 
Hydraulic LIFTS 


im AA di 














BATTERY 
POWERED 
MODELS 


as low as 


MANUAL 
MODELS 


as low as 
$236°° All models sturdily built for 

years of service. Powerful hy- 
draulic assembly. Double raceway ball 
bearings. Self-lock 2-wheel safety brakes. 
Platform or adjustable forks. Finest ma- 
terials handling equipment in the low 
price field. 

Write for Specifications 


B i ty j 4] MANUFACTURING 


COMPANY 


900-910 W. JACKSON BLVD. 
anaans CHICAGO 7, ILLINOIS 
ee 








SEE ADVERTISERS INDEX, BACK OF BOOK, FOR INFORM-A-GRAM KEY NUMBERS 



























Floating rolls assure 
true pitch diameter read- 
ing. Rolls are removable 
(to check wear) and are 
interchangeable for your 
diverse requirements. 









checks pitch diameter of gears, splines 
or any other over-roll measurements. 


Gives instantaneous, accurate reading of the pitch diameter with no 
effort on the part of the operator. Ideal for quality control. Available in 
sizes to check pitch diameters from 3/16” to 12” or larger. 

We manufacture a complete line of gages such as Dial 
Bore Gages, Dial Snap Gages, Dial Groove Gages, Dial 
Groove Location Gages, Dial Shallow Hole Gages and all 
standard AGD Plug and Ring Gages. 


Please ask for catalog P.D.M. 


TESS le), Bicy cl ole wans, [on 


Poughkeepsie, New York 





Twenty-five representatives throughout the U.S.A. he 








Photos: Courtesy Holley Ski Co., Detroit, Michigan 


Skiers know proper edging is most important for smooth 
slalom maneuvers. In production, precision tooling is necessary to obtain quality products. 
In the manufacturing of Plasti-Glass Skis the Holley Ski Company use De-Sta-Co’s Model 
620 Plunger Clamps to provide proper pressure during the slotting of the skis ata 222 
degree angle to allow for a patented moulded edge. Fifteen De-Sta-Co Model 110-C 
Toggle Clamps with Pressure-Matic adapters provide the necessary holding force to the 
welded angle plates which hold the ski in place during the cementing of the spring steel 
edges. Completely retractable the clamps allow easy insértion and removal of the skis 
from the drying fixture. 


There's a De-Sta-Co Toggle Clamp engineered for your work-holding problems in 
assembly, welding, bonding, machining or inspection. Select from over 40 fixture and 
portable models. Positive holding pressures up to 4000 pounds. Write today for a copy 
of the De-Sta-Co catalog describing available stationary and portable toggle clamps. 


DETROIT STAMPING COMPANY 








344 Midland Ave. e Detroit 3, Mich. 
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Gages for Inspecting 
Root Forms on 
Jet Blades 


Two new gages that greatly 
speed the checking of external 
and internal pitch diameters of 
the root forms on jet engine blades 
and blade carriers have been re- 
cently developed. These to be 
used as hand gages in conjunc- 
tion with a standard Air-O-Limit 
Comparator. 


Photos courtesy Pratt & Whitney, Division 
Niles, Bement-Pond Company. 


Fig. 1. The blade root gage shown with 
the Air-O-Limit Comparator. 


The blade root gage design in- 
corporates a carbide roll-type an- 
vil which is adjustable to accom- 
modate various sizes of root forms. 
The gaging point, opposite the 
roll-type anvil, is a carbide ball 
point spindle which operates the 
single air nozzle. A carbide roll 
pressure shoe spans the gage 
point and provides positive loca- 
tion of the gage on the blade root 
during the gaging operation. 





a 


Fig. 2. The carrier gage shown with the 
Air-O-Limit Comparator. 


FOR PRODUCT INFORMATION USE CONVENIENT INFORM-A-GRAM CARD 
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G. E. ‘B CORE ING. | ccecenstanin 


Penny 


| TT O O } ~ DETACHABLE HEADS 
Pinchers For General For 
Boring D) Recessing 
with - 
Sixty expert penny-pinchers are | / 


graduating from a school in com- | EXTRA 


mon cents. The result may pare 
the General Electric Company's 
production costs millions of dol- A D VA N TAGE S J 


lars a year. 
































The 60 men, from 38 depart- SOLID TYPES! rw-saum-()) ) p) or eetnannt 
ments in 26 G.E. plant cities in Standard Length and extra ne 
the United States and Canada, are long ¥2”, %", ¥%” shanks 





qualifying as value analysts in 
an intensive 8-hour-a-day school 


conducted in Schnectady. | Write for CATALOG 
Formally called the Value | 1 and PRICE LIST 





Analysis Conference, the penny- | 
saving program is a prelude to | ~ 
setting up units throughout the | 
company’s far flung plant system | 
to extend the attack against pro- | 
duction costs. | 

| 

| 


ely R. B. TOOL CO 

@ BETTER QUALITY. Made of Tungsten- ° ” ss 
Cobalt High speed Steel—or carbide tipped. 
] : : @ INEXPENSIVE & ECONOMICAL. Easy INC 

Value analysis is not new to to resharpen by grinding top face only. 


the company, savings of millions 





; ALSO—full sets in hardwood box, 786 North Broadway 
of dollars a year already having _ tool holders, ‘ 
been effected through clipping and recessing tools for screw machines. White Plains, N.Y. 








| 
costs of production by pennies or 
fractions of pennies, but through | 
the 60 experts now in school, the 
program will be spread out. 





Value analysis, as it functions e P R E S TA t 7 O J i 
in General Electric plants, con- 'D) IA M O N 'B) D 4 E S S E R S 
sists of taking apart manufac- Te) R | N D KS TR 4 


tured products and studying them 
to determine where costs of pro- 
duction can be shaved without 
affecting quality. Maybe a change 
in the kind of a bracket will save 
only a penny, but if a million of 
the brackets are used in a year, 
a saving in the order of $10,000 
may be realized. 





Single Point 





The value analysts study every | 
conceivable operation from de- 
sign and purchase of materials to 











actual manufacturing. When a 
study is completed, suggestions 
are made to operating depart- 
ments, which determine whether 
the suggested saving is feasible. 
About 80 per cent of the sugges- 
tions made by value analysts | The ‘‘Prestalloy”’ prcees assures greater diamond utility at the lowest possible production cost per 
have been put to work. | dollar investment... Write us for complete information or send for our complete catalog. 
= Diamond Products Representatives 

Under the close scrutiny of Law- — =, 2 Foreay Diochine Tost Gales, .. ae 
rence D. Miles, top value analysis Do St. Paul 1, Minnesota 
expert in the Materials Services \ a Sa, Biss West. North Ave. Bl West sith St. _ 
Department, General Electric has _ a ae SEND FOR seaean San diene Tool as B. Bee te 
been using this penny-clipping ONS 6414106 FR Ee gratis 
method for several years, but we ~ Some exclusive territories now open to dealers. 
Miles is seeking to have a value SD = | DIAMOND PRODUCTS, INC. 
analyst in every purchasing office >? Pioneering in Di ted Products since 1932. 
in the company. 326 PROSPECT AVENUE, ELYRIA, OHIO 
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Tremendous savings of time and money are effected in trim- 
ming formed parts with Tannewitz High Speed Band Saws, 
for not only are the cuts made exceedingly fast,and smoothly, 
but in most cases no jigs or rests of any kind are required. 
Sheets of both hard and soft steel, and even such metals as 1” 
armorplate are handled with great advantage by this method, 
and it is ideal for trimming malleable and steel castings. By 
all means get the complete facts and learn of the many oppor- 
tunities for boosting production and lowering costs that Fric- 
tion Sawing with Tannewitz High Speed Band Saws offers. 
Write for circular. 

for trimming castings of all metals write for bulletin on “Foundry 
Band Saws”. 


SAWING MACHINERY SPECIALISTS 


The TANNEWITZ WORKS wrecute an 








STANDARD 
OPPOSED 
DRILLING 
MACHINE 











HIS Standard Govro-Nelson Drilling Ma- 

chine is supplied completely wired so 
that the two Automatic Drilling Units work 
simultaneously from a momentary con- 
tact palm or foot switch with a doweled 
hole for fixture location. (Fixture not 
included. ) 


With the Units adjustable endwise up to 
18’ between chucks, it can be used as a 
centering machine. By mounting a simple 
hand-index fixture, it can be used for drill- 
ing wire holes in cap screws. Two opposed 
holes can be drilled at once. A riser plate 
permits the drilling of offset holes. 


Reduce Production Costs! 


Why not drill two holes at the cost of one with this standard, versa- 
tile machine? Write for literature, sending samples and part prints. 





Vutbonall DRILLING UNIT 


WRITE FOR 
Literature 


GOVRO-NELSON CO. 


Machinists of Precision Parts for 28 Years 


1933 ANTOINETTE 
DETROIT 8, MICH. 
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Circle postage-free Inform-A-Gram Key Number for your request 


CARBORUNDUM PRESENTS:- 

This very useful handbook, pocket size for 
shop convenience, on Safe Rules and Methods 
for Disc Grinding. Engineering drawings and 
tabular and typographical description clearly 
describe the following points: mounting meth- 
ods; design and condition of steel as compared 
to abrasive disc wheels; mounting screws and 
studs; mounting procedures; storage of abrasive 
discs; speeds; care in handling and protective 
devices. The handbook is now available to our 
readers. 


Circle Inform-A-Gram No. Cl. 
AND:- 





This 72 page handbook, also pocket size, 





CARBCRUNDUM 


A Comprehensive Job-Picture Book is 
available for the first time showing how hy- 
draulic tools can solve production, construc- 
tion, maintenance and other problems. Fea- 
tured are tested uses for ‘‘Porto-Power” re- 
motely controlled hydraulic jack equipment, 
on pipe-benders, knockout punches, hydrau- 
lic pumps, torque indicators and hand tools 
which give the reader the benefit of ideas ! 
developed and successfully applied by hun- 4 
dreds of users of Blackhawk products. Much = 
of the hydraulic equipment is relatively new 
to industry, savings are said to be frequently 
spectacular, and new safety and ease are 
introduced to many dangerous or difficult jobs. The book is stimu- 





“Maintenance of Alloy and High Speed Steel 
Cutting Tools,"’ again fully illustrated with photos, 
diagrams, and tables. Contents include: lathe 
and planer tool grinding; cutters and reamers— 
tool setups, reamer grinding, chasers, drills, taps 
and broaches, surface, cylindrical and internal 
grinding, and lapping—also sections on grading 
recommendations; coated abrasives; tool room 
sticks; and Carborundum “MX” products. 

Circle Inform-A-Gram No. C2. 


HYDRAULIC TOOLS 


9) 


BLACKHAWE 


lating and of value to a broad range of personnel through manage- 
ment, research, production fields. Write Blackhawk Mfg. Co., Mil- 


waukee 1, Wisconsin, for your copy. 





Circle Inform-A-Gram No. C3. 


This Tool Steel Selection Chart gives 
small shops a “Desk Drawer Metallurgist”’. 
It answers the questions of exactly what 
type of tool steel should be used for about 
95% of all machine tool operations. It is 
an invaluable addition to the tool or die 
maker's tool box, designer’s instrument 
set, and engineer’s reference library. 
Makes accurate choice without metallurgi- 
cal knowledge. Crucible Steel Co. of 
America, 405 Lexington Ave., N. Y. 17. 
Circle Inform-A-Gram No. C4. 





Instant and Positive Visual 
Checking of heat and temper 
colors is possible through a wide 
temperature range with a chart 
which may now be had by read- 
ers from the Bethlehem Steel Co., 
Bethlehem, Pennsylvania. 

Circle Inform-A-Gram No. AS5. 


200 Page Tool Steel Handbook 
published by the Allegheny Lud- 
lum Steel Corp., Oliver Bldg., 
Pittsburgh 22, Pa., has charts and 
tables, analyses and applications, 
heat-treat and handling techni- 
ques, plus complete weight table 
sets on a very comprehensive 
range of steels. 


Circle Inform-A-Gram No. A6. 


“Techniques Employed in Abra- 
sive Belt Finishing” is title of valu- 
able illustrated reprint with wealth 
of information now available from 
Porter-Cable Machine Co., Syra- 
cuse, N. Y. 

Circle Inform-A-Gram No. C7. 


Pocket Rivet Selector dials to 
any proposed size to disclose 
necessary clinch allowance, rec- 
ommended assembly hole and 
rivet head diameters. From Chi- 
cago Rivet & Machine Co., Bell- 
wood, IIl. 

Circle Inform-A-Gram No. C8. 


Rivet Drafting Template recent- 
ly made available by Hi-Shear 
Rivet Tool Co., 8924 Bellanca 
Ave., Los Angeles 45, Calif., con- 
serves time in engineering de- 
partments. Quick drawing of Riv- 
ets at full or half scale, plan or 
side views. 


Circle Inform-A-Gram No. C9. 


Are You Connected with Pur- 
chase or Use of Diamond Tools? 
The brochure ‘Diamond Tool En- 
gineering’, from Maurice S. Des- 
sau Co., Inc., Bank of Manhattan 
Bldg., 535 Fifth Ave., New York 17, 
N. Y., contains innumerable time- 
saving suggestions. stimulating 
the production of speedy, top- 
quality work. Included are sec- 
tions on selection of speeds and 
feeds and quality for a given job, 
correct adjustments, and care and 
handling of the tools. 

Circle Inform-A-Gram No. C10. 
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\/ Custom built to fit all 
lathes from 9” to 18”. 

\/ Smooth, sensitive con- 
trol with Pilot wheel 
drive through twin 
gears and racks. 





Manufacturers of the most com- 
plete line of HEXTURRET BED 
TURRETS, TURRET TOOL 
POSTS, and TAILSTOCK TUR- 
RETS in the country. 















DOUBLE DRIVE ‘~,s2ss=*4 
DOUBLE GIBS 





for constant 
accuracy 





V All bearing 
hand scraped. 


surfaces 


VV All parts of indexing 
mechanism hardened, 
assuring accuracy. 


Close tolerance 
shoulder-screw 
job held 

to plus .002; 
minus .000. 


ENCO Manufacturing Co., Dept. BEE 


4524 W. FULLERTON AVE., CHICAGO 339, ILL. 


Reasonable Deliveries 








Now you can have precision within “tenths” and set up in 
one-fourth the time. Tangi-Matic has a direct-reading microm- 
eter built in, eliminating “mikes”, height gages, Jo Blocks 
and errors. Even novice operators obtain extreme accuracy. 


ee 6 ¢* Tangi-Matic dresses any concave radius down to .032”, full 
180° with equipment we give you. Set-ups can now be made 
without removing dresser from your grinder chuck. 


Our new model has removable dressing arm, permitting 


/ the use of extensions for dressing large wheels. Wearing 
surfaces are hardened, ground and lapped to a mirror 
finish, assuring you of years of extra service over ordinary 
dressers. Lead screw is hardened and ground to extreme 
tolerances. Furnished complete with master setting block, 
small radius attachment, plastic hood and carrying case. 





Write for literature and name of representative in your area. 














* Mt. Clemens, Michigan 
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Conveyors Cut Assembly 
Costs 


After over a year of operating 
a new assembly set up, the Spicer 
Manufacturing Division of the 
Dana Corporation has experie- 
nced a cut of approximately 50% 
in their transmission assembly 
costs. In this assembly set-up, a 
troller conveyor system was in- 
corporated. 








Photo courtesy E. W. Buschman Co. 


Formerly, transmissions for 
trucks, busses and automobiles 
were assembled on benches and 
then moved by trucks between 
operations. 

A unit turn-table in the line is 
one of the features which lends 
flexibility to the entire system. 
The unit turn-table is an integral 
part of the conveyor and serves to 
pick up the transmission assem- 
blies for “turn-about’’. The flexi- 
bility of the roller conveyor fa- 
cilitates model changes and new 
production items. 


Gages— 
Root Form 


Prior to the installation of this 
Air-O-Limit equipment, pitch di- 
ameters of fir tree root forms were 
checked by the relatively slow 
method of hand micrometers and 
thread measuring wires. 


The carrier gage is designed to 
check the pitch diameter of the 
internal root forms in the jet en- 
gine blade carrier. The design 
incorporates a carbide roll-type 
anvil and carbide gaging roll. 
The carbide gaging roll is on a 
pivot arm which operates the 
single air nozzle. Both gages are 
set to minimum and maximum 
masters. 


Installation of these small com- 
pact Air-O-Limit hand gages has 
proven to be a faster and more 
accurate method of checking 
these difficult pitch diameter read- 
ings. 


FOR PRODUCT INFORMATION USE CONVENIENT INFORM-A-GRAM CARD 
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Determining the Resistance 
of Steels to Heat Checking 


In recent years many notable 
advances have been made in the 
art of permanent mold and die 
casting, drop forging, hot piercing, 
and extrusion, but the well-known 
die failure due to high temperature 
fatigue, also known as heat check- 
ing, still remains as a serious 
problem. 


Similarly, many parts used at 
high temperatures, such as the 
parts of automotive, aircraft, and 
other internal combustion engines, 
and turbine blades, fail under 
thermal stresses or heat checks. 





— x 


Photo courtesy Henry G. Keshian. 


A thermo-testing machine has 
been developed which determines 
the relative resistance of different 
materials to heat checking. Test 
pieces are successively heated, 
stressed and cooled. This cycle of 
heating, stressing and cooling is 
repeated until the specimen de- 
velops visible cracks or heat 
checks. 


The number of cycles required 
to produce heat checks are indi- 
cated on a counter attached to the 
machine. As many as eighteen 
test pieces can be tested at one 
time. The effects of various heat 
treatments, the range of heating 
and cooling, amount of pressure 
applied to the specimen and the 
effects of various alloying ele- 
ment on the resistance of steel to 
heat checking can be studied. 
Various materials used for molds, 
permanent molds, die casting 
dies, glass molding dies, drop 
forging dies, hot piercing man- 
drels, extrusion dies, hot rolls, etc., 
can be tested. The machine meas- 
ures approximately 24’ wide, 36” 
long and 18” high and is manv- 
factured under U. S. Pat. No. 
2611264. 
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“Looks like someone swiped another one of Pete's Columbia Molite 
Cutters!" 


| COLUMBIA TOOL STEEL COMPANY e CHICAGO HEIGHTS, ILL. 


Producers of fine tool steels— High Speed Steels 
Die Steels—Hot Work and Shock Resisting Steels 
Carbon Tool Steels. 











GayaaNIONG 
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Toolroom Efficiency 
Increased... 


Precision Assured With 
OLIVER 
DIE MAKING MACHINES 








Speedy and Accurate 
They Effect Savings 

in Time and Costs 
Up to 60% 

... yet they’re so 










simple to operate 
skilled labor is not 


The Oliver 
Method for ma- 
chine sawing, filing 
and lapping operations 
has proved itself for more than 40 
years in thousands of plants 
throughout the world. Built to give 
long-lasting, efficient service, many 
Oliver Die Making machines have 
been in continuous use for more 
than 25 years. 


OLIVER DIE MAKERS 
Available in 5 Models 
The Bench Model S-1 (illustrated) is a single 


speed die moker for use on tool steel up 
to 1" thick, 


The Heavy Duty Model (illustrated) has 6 

speeds, works in metal up to 3” thick, has 

variable strokes to 5” with hydraulic feed. 

Write Today For Complete Technical Dota on 
OLIVER DIE MAKERS 


OLIVER INSTRUMENT 


1436 €. MAUMEE 


CO. 


ADRIAN, MICHIGAN 










. . « Cost Controls, from page 123 
November, six months later, the 
total budget for labor 





tion in excess cost from 30% to 
18%, with a dollar saving of 
| $11,800. In the following six 


| months the excess cost was re- | 


| duced to almost zero. 


| Foreman Conferences 
| Top management can do much 
| to increase the effectiveness of 
| the operating control system by 
| holding personal conferences 
| with the foreman whose reports 
| indicate that he needs help. Low 
performance in practically every 
instance can be eliminated if the 
| plant manager, industrial engi- 
neer, and foremen, work out the 
| problem together and take the 


action indicated by the facts re- | 


| 
| vealed. 
| In no case should top manage- 
| ment consider these cost figures 
|as a “big stick” with which to 
| belabor the foreman, but rather 
as a system that pinpoints ex- 
cess cost and waste, and as a 
means for applying corrective 
measures and following up the 
results. 

. .. Continued page 134 


was | 
$60,000, with a total excess cost | 
of only 8% or $4,900; a reduc- 


TOOLING and PRODUCTION 





HARDNESS 
TESTING 


has been done with the 
SCLEROSCOPE 
since 1907 


THE SHORE 
INSTRUMENT 
& MFG. CO., INC. 


90-35 Van Wyck Expressway 
Jamaica 35, N. Y. 














SEND FOR FREE CATALOG TODAY QUARTER TURN SCREWS 


T-NUT & STUD SETS 
STEP BLOCK SETS 


PUNCH PRESS SETS KNURLED HEAD SCREWS 


116 HOLLIER AVE., DAYTON 3, OHIO 











ADJUSTABLE ROD GUARD 
for Power Presses 





HUMM SAFETY EQUIPMENT CO. 
MFGR. OF COMPLETE LINE OF PRESS GUARDS 
249 Sheffield Ave., @ BROOKLYN 7, N. Y. 


| 
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{a ~ DYKEM STEEL BLUE 


Simply brush on, right on the bench; ready for the 
layout in a few minutes. The dark blue background 
makes the scribed lines show up in sharp relief, and 
at the same time prevents metal glare. 
efficiency and accuracy. 


Stops Losses in Making Dies and Tempiats 


Increases 


Write for full information. 


THE DYKEM COMPANY 


303L NORTH 11th ST. ST. LOUIS, MO. 














smooth, snug operation. 
read. English or Englis 
form-fitting wooden case. 


@ ASK YOUR DEALER 











HARDENED STAINLESS STEEL 


World famous for accuracy. Hand fitted Vernier slide assures 


ALINA CORPORATION 401 Broadway, New York 13, N. Y. 


Wide Vernier, exceptionally easy to 
h and Metric graduations. Handsome, 


or write 











FOR PRODUCT INFORMATION USE CONVENIENT INFORM-A-GRAM CARD 
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WHITNEY METAL 


TOOL COMPAR 
41 


YEARS EXPERIENCE 


¥ be . ie are 
BS nom nn nett a ated 


WHITNEY-JENSEN 
NOS. 16-17-18 
BENCH PUNCHES 


Roller-bearing, lever-type punches de- 
signed for bench use. No. 18 has higher 
and deeper throat than Nos. 16 and 17; 
comes with adjustable die shoes to per- 
mit use of close-fitting punches and dies 
Capacity: — mild steel: (No. 16 — 344 
thru 14"); (No. 17 — 14” thru 14"); (No. 
18 —! thru 12 ga.). 


WHITNEY METAL TOOL COMPANY 
724 FORBES STREET, -ROCKFORD, ILLINOIS 





CONVERT TO WET CUTTING OR 
REPLACE WORN-OUT PUMPING UNITS 
THIS ECONOMICAL WAY 





To modernize dry machines for wet cutting. 
To equip new machines. 

For replacements. 

For “standby” service. 

For original equipment. 


1/25 to Y2 HP. High volume immersion type centrifugal 
pumps. Also 1/25 to Y2 HP. high pressure gear pumps 
and complete coolant systems. 

The GRAYMILLS line is stocked by leading distributors 
everywhere. 


Send for new selection chart . . . tells the right pump or 


coolant system for the job. 


GRAYMILLS CORPORATION 


3713 N. Lincoln Ave. Chicago 13, Ill. 





PRODUCTION 
BORING 


with E=-Z SET 
64 ffaxwell 


arent 
| @ 1% 
= 1-3 2am 





. ' ) — 
i} Only the MAXWELL E-Z Set boring tools feature 
4. i high speed operation, micrometer-like adjust- 


ment to 0.0001-inch and maximum boring range. 
Interchangeable shanks permit E-Z Set boring tools to be used 
in turret lathe, jig-bore, milling machine, boring mill, automatic 
or other machine tools. Because they can be adjusted for cut in 
only one-tenth the time formerly required by similar tools, these 
Maxwell-made tools can meet high-speed production on schedules. 
E-Z Set boring tools are available in three models having maxi- 
mum boring bar capacities of 4%, 1 and 1% inches 
and covering a boring range of from % to 20 inches. 


ae Write today for catalog. 
THE MAXWELL COMPANY 


Bedford, Ohio 










250 Broadway ° 





NE W BALANCED 


TOOL BITS 


do most cutting 
for you 


duMOST 


SUPER HIGH SPEED 
GROUND BITS 


have balanced toughness, wear resis- 
tance, heat resistance — give you the 
most cuts per bit and per dollar. 






GET THE FACTS on du MOST Bits — 
Clip The Coupon 


The du MONT CORPORATION 
Greenfield, Massachusetts 


Please mail Comparison Chart TP-1 and complete informa- 
on Sizes and Prices of du MOST Tool Bits. 


Name 
Company 
Address 


SEE ADVERTISERS INDEX, BACK OF BOOK. FOR INFORM-A-GRAM KEY NUMBERS 
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and press rooms, it permits the diemaker to 
complete a die-set at his bench .. . 
toolroom and handling costs. 
full details. 


MOORE SPECIAL TOOL CO., 


726 Union Avenue 


| 
COMPLETE | 
THE 
DIE-SET 
AT YOUR 
BENCH 





Lacey Die-Set 
Machine 


Here’s a truly “one 
man” press. It op- 
erates with one 
hand. Handy for tool 


saves 
Ask today for 
Sole Distributors 


INC., 
Bridgeport 7, Conn. 


















BLACK 
STRAND | 
Cutters- 
Blanks 
Write for Literature and Prices 


STRAND COMPANY 


Worcester, Mass. 






Millers 
Duplicators 
Die Sinkers 
Pantographs 











EDWARD D. 
Box 54, West Side Sta., 

















JIG BORING 


We Have 
12 Jig Borers 


Including the largest 
Pratt &G Whitney made 


BLOOMFIELD TOOL CORPORATION 
30 Farrand St. Bloomfield, N. J. 








7 to 1 Reduction Speed 
Reducer 


A recently developed speed 
reducer features compactness and 
fully-enclosed driven gears. It is 
designed to operate efficiently on 


all types of drill presses and other | 


machines using Vee belt drives. 
The speed of the pully is auto- 
matically reduced 442 times or 7 





times, depending on the unit used, | 


by simply turning a key at the | 





Photo courtesy The Pull-Gear Co. 


top of the unit. This brings into 
play a positive gear reduction 
that works as a back gear. It is 
ruggedly constructed and being 
entirely self-contained, requires 
no mounting brackets. 
Installation consists of simply 
placing the unit on the motor shaft 


| and tightening a set screw. It 


will efficiently reduce the speeds 
of light type machinery without 
loss or waste of power. 

The unit provides the correct 
speed and power on light type 
drill presses to: drill up to 1%" 
in steel; tap up to %” in steel; 
ream and bore up to 3” in steel; 
and spot face and counterbore 
on operations requiring slower 
speeds than normally obtainable 
on standard machines. 


| 


| 





TOOLING and PRODUCTION 


CAMS 


Made to Your Specifications 


Let Us Handle 
Your Cam Problems 





BLOOMFIELD TOOL CORPORATION 
Bloomfield, N. J. 


30 Farrand St. 











p T NUTS 
Stud Sets 


* 
SURE GRIP STEP BLOCKS 


siaed FUT Bgel-) Sea) 2 
315 M. Mein St., 


Engleweed, Ohio 











ENGRAVE 
LETTERING 
‘and DESIGN 


-RAISED or SUNKEN 






‘ON 

+ STEEL 

OTHER METALS 
) PLASTICS 


RG N Tag Write for ‘aim 


H. P. PREIS ENGRAVING MACHINE Co. 
Hillside, N. J. 








647 Route 29 











A 


DRILL THESE HOLES 


BY A QUICK, EASY, INEXPENSIVE METHOD 
Your business letterhead will bring 
literature. 

WATTS BROS. TOOL WORKS 
Wlimerding, Penna. 























Cut costs on hole cutting with.. 


BOREMASTER 


Finished holes 14.” to 11%” di- 
diameter to a depth of 8” in one 
rapid operation on your present 
equipment 

with 


THE BOREMASTER 


Not just another Trepanning Cutter but a 


TIME SAVINGS + MATERIAL SAVINGS = 
For full details write 


KARL A NEISE 381 Fourth Ave., Dept. TP, 
e New York 16, N. Y. 























real heavy duty 
tool. Stock removed in one piece eliminating waste. 


COST SAVINGS 











MANUFACTURING COMPANY 
7428 S. Loomis Blvd., Chicago 36, Illinois 


Complete Line of 
PUNCHING and FORMING DIES 
for All Sizes and Makes of 
PRESS BRAKES 


4392 


URES & KRUMP 


ond PAN G8 
oetss seanes 





FOR PRODUCT INFORMATION USE CONVENIENT INFORM-A-GRAM CARD 
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Helical Thread Inserts 
Boost Engine Production 


Stainless steel wire thread in- 
serts have solved two problems 
for the Fageol Products Company 
engineers at their Kent, Ohio, 
plant. First, through the use of 
the inserts, as liners for tapped 
holes in the vulnerable aluminum 
castings, production of Fageol’s 
automotive and industrial engines 
has been increased by six per 
cent; second, by using the inserts 





Photos courtesy Heli-Coil Corporation. 


in relatively inaccessible tapped 
holes, service difficulties in the 
field have been sharply reduced. 


Formerly, in these high-speed 
engines which range from 150 to 
225 hp in output, such inserts were 
used only where periodic removal 
of inspection plates led to acceler- 
ated thread wear. More recently, 
aluminum parts were specified on 
40 models of the company’s six- 
cyinlder engines. The low-loading 
characteristics of threads tapped 
directly in this metal posed prob- 
lems in both manufacture and 
maintenance: aluminum threads 
often were damaged in normal 
assembly, and became prema- 
turely worn by regular removal of 
parts for inspection or adjustment. 


By standardizing on stainless 
steel thread inserts the manufac- 
turer has eliminated thread dam- 
age in assembly operations and 
thus has cut production salvage 
costs. Also he has completely 
shielded aluminum threads from 
wear in service. 


At the same time, use of these 
inserts has overcome a _ serious 
service problem which might 
have resulted from the use of un- 
protected aluminum threads in 
places difficult of access. Such 
locations, on these engines, in- 
cluded the timing chain cover, 
which uses five 5/16-8 cap. screws, 
and the distributor gear box, 
which takes two %-16 inserts. 


| 
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g High Speed Drills... EXTRA LONG LENGTH 





































- Straight Shank No. 1-60 Straight — price | 1522 Overall ‘Flute Each 
No. By Length Our Price Length Lengt rice | Inches Inches Inches e 

Si Overall Flute Each | 19/64 12 9 $2.25 

ped — So Inches Inches Inches Net | 5/16 2 2.25 

B itot0 6% $1.00 | 1/8 12 9sC§1.68 | 21/84 3 2:5 

11 to 20 5% 90 | 9/64 12 9 1.65 | 33/64 ; $75 

Bann om wii 6B Of Bly ie 
0 F j Y ‘ 

z . 3/16 12 9 £8 | 73/83 2 3:05 

nia ae ig 
Ye 50 | 1/4 : 

17/64 12 9 2.05 | 31/ 2 J 3.60 

& 9/32 12 9 2.05 11 en 2 3.60 

* I E by E 
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VICTOR MACHINERY EXCHANGE, 


DEALERS IN TOOL ROOM EQU!PMENT 
251-P Centre St. - New York 13, N.Y. + Phone 


Mea Fat 


BLACK GRANITE SURFACE PLATES 


Present an ahsolute continuous bearing hardened steel, can take greatest mis- 
surface, finished up to 50 millionths treatment without causing imaccuracy 
inch. Incredibly smooth. Falling objects of surface. No oiling, Will not rust or 
do not cause humps. Being harder than warp. No re-scraping. Most durable. 


COLLINS MICROFLAT CO., 2326 E. 8TH ST., LOS ANGELES 21, CALIF. 


INC. 


CAnal 6-5575 





PERFECT PRECISION 
Avoid substitutes 


Immediate delivery in most 
sizes from 9x12 to 48x144. 


REQUEST BULLETIN 
and name and address of 
Distributor nearest you. 








elm la tat oumiliiite Maal -ta thileMal-telachite: 


ork. Available in 
ad ) 


344 MIDLAND AVENUE® DETROIT 3, MICHIGAN 


























e * 
ae 4 99 
Get A Better “Surface Grinder” Job at Less Cost 
ORDER DIRECT on our 10 day money back guarantee. 
RADIUS DRESSER $39.00 ANGLE DRESSER $44.00 
Diamond $7.00 Diamond 
$7.00 
Hardened shaft—Bearing adjustable for wear. Ball Thrust 
Diamond always perfectly centered. . 
Easily set adjustable 180° stops. Bearings. 24 
10” Wheel size for DoALL and Roatan Precision Ground Surfaces. Can be set very 
Grinders—$44.00. Diamond $7. accurately with a Protractor. Works un- 
SPECIAL 20” Wheel Size $110. a derncath the wheel. Large bearing surfaces. 
6e 
THE MIGHTY MIDGET” LINE 
SPERMAN METAL SPECIALTIES e 1085 ROGERS AVE. e BROOKLYN 26, N. Y. 
e a 





SEE ADVERTISERS INDEX, BACK OF BOOK, FOR INFORM-A-GRAM KEY NUMBERS 
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Grobet 


RIFFLERS 


Plants: New York 
Chicago - Montreal 


GROBET produces 
more RIFFLERS in 
more shapes and 
sizes than any com- 
pany in the world. 
Sold Through Lead- 
ing Supply Houses. 
Send for Catalog AF-3 


GROBET 


FILE CO. of 
AMERICA, Inc. 
421 Canal Street 
New York 13, N. Y. 




















WRITE FOR DESCRIPTIVE CIRCULAR 


|J. A. RICHARDS CO. 








if 

BENDER-CUTTER 

CUTS, BENDS, PUNCHES 
Available in hand or air operated 
models, the MULTIFORM is ship- 
ped complete with full assortment 
of dies and mandrels to punch, 
bend and cut round or flat brass, 
bronze, aluminum, steel, etc., up to 
3/16" x 1%" as illustrated, other 


models up to 4" x 4". ALSO AIR 
OPERATED MODELS. 


KALAMAZOO, MICH. 











MICRO MINI 


ATURES 


Will Help You Solve Your Small END MILL Problems 
We specialize in sizes from .1875 down to ? 


PRECISION GROUND 
FROM SOLID 


WRITE FOR CATALOG 
WOODSON TOOL CO. @ 4811 l 





® POLISHED FLUTES 
@® FASTER CUTTING 
@ LONG LIFE 
@ STRENGTH 


ennox Blvd., Inglewood, Calif. 





TOOLING and PRODUCTION 


. . . Cost Controls, from page 130 
Summary 

In general, wherever the Shep- 
pard Plan of Operating Cost 
Control has been installed we 
find foremen actually welcoming 
it. The plan forms accurate 
“yardsticks” for foreman incen- 
tive plans, wage increases and 
advancement. It provides the 
foreman with a set of equitable 
standards plus a daily perform- 
ance record against those stand- 
ards, in terms he can readily 
understand. It flags abuses in 
every activity in his department 
quickly and efficiently so that 
the causes of the abuses can be 
readily corrected. It gives the 
foremen close control over his 
department and a sound basis 
for evaluating his own super- 
vision, his productive and non- 
productive employees, as well as 
the services rendered by others. 
He can watch his cost up and 
down the line and knows he is 
doing a good job and when not. 

The plan provides manage- 
ment with an accurate evalua- 
tion at the foreman level. It in- 
dicates organizational strong 
links and weak links. It pinpoints 
abuses for management and in- 
dicates the corrective measures 
needed to end such abuses. It 
affords an honest basis of fore- 
man evaluation for incentive 
programs or advancement and 
the overall plan can cut costs 
from 20 to 60% in departmental 
operations. 



















IN 11 SIZES 
Ne. 6 te 1” 
N.C. In all 
S. A. E. sizes. 










You Meed an Extra Hand Tow to Speed Up Production! 
HEIMANN TRANSFER SCREW SETS 


Here is the faster, more precise way of transferring open and blind screw holes—make savings in “wage-dol- 
lars-per hour’ of your expensive hands on every job. A die-and-tool maker's tool with many other applica- 
tions for die makers and machinists. A set of 6 Hardened Screws nested in combination holder and wrench 
—no other tools needed. Get more work now—save money too! 


HEIMANN MFG.,CO. @ URBANA, OHIO 

















MEMO TO — All 


will acc 


design personnel. 

















Dimensional changes do not require new gages since we are now equipped with the 
new Boice gage for checking I.D.’s and O.D.’s. 
date these changes as they occur. 


FOR INFORMATION WRITE TO — BOICE MFG. CO. — STAATSBURG, N. Y. 
Representatives in Major Industrial Centers 





These gages are adjustable and 

















FOR PRODUCT INFORMATION USE CONVENIENT INFORM-A-GRAM CARD 
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AUTOMATIC 
ROLL FEEDS 











Press room output can often be multiplied five times 
by the simple addition of Littell Automatic Feeds to 
present equipment. The typical Littell Double Roll 


Installed on Feed shown here grips the stock on both sides of the 


old or new die to assure maximum traction and feeding power. 
equipment Stock is easier to start and finish in progressive die 
work. No hand feeding ot either end of the stock. 
Rack and pinion drive provides the smoothness and 
Utes ter the gradual acceleration and deceleration of feed 
catalog rolls for a truly accurate feed. Standard Littell Auto- 




















matic Feeds serve all types and sizes of presses, 
handle all standard widths and thicknesses of stock. 


Thagie 


MACHINE CO. 





ROLL FEEDS © DIAL FEEDS © STRAIGHTENING 
MACHINES * REELS © AIR BLAST VALVES 
District Offices: Detroit, Cleveland 
4197 N. Ravenswood Ave., Chicago 13, Illinois 


WHEN YOU BUY FROM LITTELL... YOU 
PURCHASE A PACKAGE OF SATISFACTION 





NEW MACHINE 
LEVELING 
DEVICE 


Locates on anchor 
belt. 


Self-aligns te 


uneven floor. 


Easily lifts 8,000 
Ibs. 


Simply ture 
adjusting nut to 
raise or lower 
machine. 


VI-SORB mounting 
pads absorb 
vibration. 


—_——— ——_— oo 


LEVEL LINE 


Where anchor bolts are used, this new Empco Jack Style JS will save 
considerable time in setting and keeping equipment level. 

Tested to support 20 tons and lift 8,000 Ibs., this Empco Jack is the 
answer to any machine installations. Anchor bolt hole through the jack 
assembly allows clearance for 34” diameter bolt. This permits the 
Empco Style JS Jack to be used at the precise spot where equipment 
was designed to be best supported. 

Available in three sizes: 134”, 2”, and 3” (minimum 
heights) with VI-SORB mounting pads as optional equip- 
ment. 

Write for specifications and prices of the complete line 
of Empco Leveling Jacks today. 







eMPCo 


PRODUCTS 


THE ENTERPRISE MACHINE PARTS CORPORATION 
2735 JEROME AVENUE ¢ DETROIT 12, MICHIGAN 








. . . With New Type Bond! 


This new and complete line of diamond wheels and hones 
is in the same tradition of excellence as our famous lab- 
oratory graded STAR-DUST diamond lapping com- 
pounds and powders. 


After years of product research we have developed our 
own special bonds which are proving definitely superior 
in use. For free cutting, durability and a minimum of 
loading, it will pay you to investigate this new addition 
to the STAR-DUST line. There are all types and sizes, and 
deliveries are excellent ... We invite your trial orders! 


Write us today for comprehensive new catalog C6 


NMu've “Lapis head” with Sten Desh, 


DIAMOND WHEELS AND HONES e DIAMOND 
LAPPING COMPOUNDS AND DIAMOND POWDERS 






ACE ABRASIVE 
LABORATORIES 


250 WEST 57th STREET 
NEW YORK 19, N. Y. 











SEND FOR YOUR 






Contains a 
America’s a. 


LARGEST 
BUSHING 
Selection 





Features 2 Standards 


A.S.A. Standard Placa 
Acme Standard 









Simplifies, speeds bushing selection. 
Packed with valuable data. Saves you 
time and trouble. Also includes liners, 
leader pins, dowel pins, locating jigs, 
etc. 


INDUSTRIAL COMPANY 


Serving Industry 
Ch For 28 Years 





206 N. Lafiin St., Chicago 7, Illinois 
| 


| MANUFACTURERS OF DRILL JIG AND FIXTURE BUSHINGS 


SEE ADVERTISERS INDEX, BACK OF BOOK, FOR INFORM.A-GRAM KEY NUMBERS 











SPECIFY KASSON. PRECISION 


COLLETS AND ATTACHMENTS 


IMMEDIATE DELIVERY FRO! 


All eollets 
a Ico 4 
are and 


FOR ATLAS e LOGAN ¢ SOUTH BEND { 
CRAFTSMAN « SHELDON LATHES, ETC. 








KASSON Precision products are 
unconditionally 


literature! ee 
GENERAL DIE AND STAMPING CO. 


Integrity Since 1919 


264 MOTT STREET e NEW YORK 12, N. Y 


e us for | 





for accuracy, fit and ae 
“ae. Your dealer should have bers 2 “4 











Precision 
Feeds For 
All Presses 


® Easily installed on any press 
® Can’‘t slip. Reverse instantly 
® Feed in thousandths 


® Maintain original setting. No ratchets 
or pawls to wear down and affect feed 


spacing. 
Write for descriptive literature TODAY. 


ROLL-FEEDS CORPORATION 
Pawtucket, Rhode Island 
Am Electrix Affiliate 














ROTO HEAD 
Increases Engine Lathe 
Productivity 
Designed to fit all engine lathes 
of 9” to 12’’ swing, the Roto Head 


is a newly developed accessory 
which serves to multiply small 


lathe production of duplicate 
parts. 
It uses the principle of the 


Swiss-type autmatic machines in 
that it embodies eight different 
single point tools mounted in slid- 
able, spring-loaded tool holders. 
The tool holders are equally 
spaced around the face of a rotat- 
able head, each tool feeding radi- 
ally toward the lathe axis. The 
Roto Head is mounted on the 
cross slide dovetail, replacing the 
conventional lathe cross slide. 





Photo courtesy General Roto Company. 


Individual tool infeed is acti- 
vated by rotating a hand crank. 
A cam attached to the crank ad- 
vances the tool to the cutting 
depth determined by either of two 
limit buttons behind the tool slide. 
Each button is equipped with a 
micrometer adjustment. Thus two 
diameters can be turned by each 
cutting tool. As the crank is ro- 
tated further, the head automati- 
cally indexes to the next station, 
the cutting cycle repeating succes- 
sively with each tool slide. By 
varying the setups for the different 
tools, up to 16 different diameters 
can be produced on one job. 


All longitudinal feeds are made 
by conventional carriage travel. 
For each working station, stops 
are provided which automatically 
index and limit the longitudinal 
feeds. These permit a total of 23 
shoulder lengths plus cut-off, 


The work is supported at the | 
tool point by three universally | 
Rigidity is so | 


adjustable rollers. 
great that 1" bar stock (maximum 
capacity) can be reduced to zero 
in one pass. 

Center drilling of the work is not 
required, and-no tailstock support 
is needed. 
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Master Maker and 
Marking Device 





Improves Pantograph 


Performance and Profits 


Precision work at any angle . . . Tracer 
control with rotary table performance... 
speed and accuracy assured .. . adapt- 
able to all 2 and 3 dimensional engraving 
machines. Send for literature. 


FRYER TOOLS & 
INSTRUMENTS 


188 N. Wells Street @ Chicago 6, Illinois 




















DOW T scrap ir 


Ever have a tap or drill break 
in an expensive part? .. . so 
that even careful drilling 
couldn’t save it? Today, parts 
costing as little as 50c can be 
economically salvaged by an 
Elox Electron Drill.* They’re 
real money savers! No plant 
can afford to be without one. 
Write for particulars. 


ELOX CORPORATION 


OF MICHIGAN 
734 N. Rochester Rd. 
Clawson, Michigan 
*T.M. Reg. 
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50 LESS HAND FILING 
Oand FINISHING TIME 
when you use the... 


DI-PROFILER 


=e 
The Di- 
Prof = 
uses reg 
lar nui files on soft 
steel, diamond files on 
hardened steel and car- 
bide and a variety of 
other attachments for 
fine hand or machine 
work. 
The Di-Profiler is a new triplel action tool 
that (1) Rotates (2) Oscilates (3) or Recipro- 
cates by simple adjustments. Stroke is adjust- 
able from 0” to 14”. Attaches to standard 
flexible shaft drive, yours or ours. High pre- 
cision provides reciprocating action without 
vibration. 

Write for illustrated literature 

and prices today. 


INTERNATIONAL 
CORPORATION 












P.O. BOX 44 T DENVILLE, N. J. 





FOR PRODUCT INFORMATION USE CONVENIENT INFORM-A-GRAM CARD 
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| Baldor 





Carbide Tool Grinder 





For Precision Work 


Short wheel and bearing centers, heavy 
shaft, large ball-bearings, dynamically 
balanced armature and weight-balanced 
wheels provide rigidity and smoothness 


necessary for precision work, 
3400 RPM reversible motor. 
complete. 

Mail this ad for Bulletin No. 341-B 


¥ hp, 
$142.60 


BALDOR ELECTRIC CO. 


4369 Duncan Ave., St. Louis 10, Mo. 








HELIOS VERNIER CALIPER 








MODEL SOE 
6” Scale @ Hardened 001” & 
Jaws 1/128” 


Guaranteed Accuracy 
Finest made! 


verniers 
With automatic 


thumb lock ... . $10.50. Also model 
55A in inch and metric scales with 
set screw... . $9.50. Prices F.O.B. 
New York 


Interesting proposition for dealers. 

For details on these and other im- 
ported precision instruments write 
us today! 


KARL A. NEISE | 


Sav 
| 


381 Fourth Avenue 
Dept. TP, New York 16, N.Y. 








TIME, SPACE & 
MACHINE TOOL 
BEDS with NEW 





a 











PO-RO CLAMP 
SUPPORT BLOCKS 
Yo" to 10” height (in \%’’ adjust- 
ments) with one set of blocks. 
HARDENED STEEL 
TRUE FLAT SURFACES 
SLIP-PROOF SERRATIONS 


$1 1 75 PER SET CONSISTING OF 
4—No. 1 half blocks— 12” to 1” 

4—No. 2 half blocks—1" to 212” 
4—No. 3 half blocks—212” to 62” 


PODLIN TOOL CO. 


3918 Wesley Terrace, Schiller Park, Ill. 


OLD WAY 








| 
| 
| 


| over-all 


New Electric Furnace: 
Roller-Hearth Type 


For the more rapid and easier 
heat treating of moderately large 
items or heavy loads, such as 
tools, dies, etc., a new electric 


roller-hearth furnace has been in- | 


troduced. Although moderate in 
size (42° wide by 48” 
deep x 75" high) it has a chamber 


| size of 15° wide x 30" deep x 15” 





high and is provided with a roller 


Phoso courtesy Pereny Equipment Company. 


| extension or conveyor 36” long 
| x 15” wide (working height 30”’). 
| The door is of the counterbalance 


drop type equipped with a roller 


mounted on the top edge, thus | 
providing a continuous conveyor. | 


This new unit, is designed for 


| normal operating temperatures of 


1400° F. with a 1500° F. maxi- 
mum. Current characteristics are 
20 KW, 220 volts, 60 cycle, 1 
phase. 


Although it is a basic standard | 


| unit that is being added to the 


extensive line of the manufactur- 


| er it can be adapted to specific 
| requirements by being provided 





with various types of heating ele- 
ments and automatic temperature 
controls of all standard makes. 
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m CUT TOOL AND 
DIE-MAKING COSTS 


WITH... 






DIE FILERS 
PROFILE GRINDERS 


DIE 
FILERS 


... for straight-line 
sharp corner filing, 
sawing andlapping 





































This low cost 
precision-built unit 
performs all die 
making operations 
at savings up to 
40%. Furnished 
complete with motor 





and two overarms, 
No extras to buy. 


Write for illustrated 
Bulletins and Prices. 


PROFILE 
GRINDERS 


... for high speed 
Precision Grinding 

of curved and 
Irregular Contours 


Standard features 
include 20,000 or 
30,000 R. P. M. 
spindle speeds, 1/2 
H. P. motor, Collet 
Chuck, Compound 
tilting table, built-in 
wheel dresser. Write 
for illustrated 
Bulletins and Prices. 


RICE PUMP & 


MACHINE COMPANY 


228 N. 12th Ave. * Grafton, Wisconsin 











STOP DUS 


with 


DUSTKOP 


Available from stock of 22 standard 
models. 


300 cfm to 10,000 cfm 
Ask for Catalog 605-2. Describe dust 


problem for recommendation by re- 
turn mail—No Obligations. 


AGET-DETROIT CO. 


213 Main St. Ann Arbor, Michigan 























SEE ADVERTISERS INDEX, BACK OF BOOK, FOR INFORM-A-GRAM KEY NUMBERS 
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your PUNCH PRESSES 


*) pr ee mre 


It’s Easy... with WITTEK 
Roll Feeds and Reel Stands 


Wittek Roll Feeds handle any type of coiled strip stock and are 
/ made in single roll, double roll, and compound types with 
4 straighteners, in models to feed in any of four directions. They are 

~ reliable and accurate with simple, quick adjustment 
ba of feed length. Standard sizes and models meet a wide variety 
of press size and capacity conditions. 


Wittek Reel Stands facilitate handling coiled stock. 


% Write for full particulars 


WITTEK Manufacturing Co. Bigguy 


ROLL FEEDS AND | 
4323 W. 24th Place, Chicago 23, Illinois REEL STANDS 
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NEW CATALOG READY! Complete line of 

simple, adaptable, compact spring-return air 

cylinders. Cut costs and speed up production 

the modern, MEAD AIR POWER way. Write 

today. 

aT “Oe MEAD SPECIALTIES COMPANY 
en 4114 No. Knox Ave., Dept. HA-13 Chicago 41, Ill. 


WORK FEEOERS 




















FOR PRODUCT INFORMATION USE CONVENIENT INFORM-A-GRAM CARD 
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PROGRESS ON PARADE 


W DEVELOPMENTS + IMPROVEMENTS = 


New Bench-Type Internal Gear 
Rolling Fixtures check size, eccen- 
tricity, smoothness, and face run- 
out; are announced by the Michi- 





gan Tool Co., 7171 E. McNichols 
Rd., Detroit 12. Known as the 
model 702 fixtures, they are made 
in three sizes for gears between 
4" and 12" OD. Gears to be 
checked are loaded in a pot-type 
chuck mounted on vertical spin- 
dle. The master gear is swung 
into mesh by a lever controlled 
eccentric. Size, eccentricity and 
roll smoothness are indicated by 
a .0005” indicator while the chuck 
is rotated, and another .0005” 
indicator simultaneously shows 
face runout. Gear ejected by 
frontally mounted control lever. 


Circle Inform-A-Gram No. Al. 


“15 Tons of Squeeze” is the 
clamping pressure developed by 
this assembly by Miller Motor 
Co., 2040 N. Hawthorne Ave., 
Melrose Park, Ill. A 5” bore fluid 
pressure booster unit drives a 5” 


RATCHET 
CYLINDERS 
(250P5i 





bore hydraulic cylinder, the piston 
rod of which operates the mov- 
able clamping member. In pic- 
tured application 2 small-bore cyl- 
inders permit instant locking and 
unlocking of the entire assembly. 
Circle Inform-A-Gram No. Az2. 








COST AND TIME SAVERS 


Model 4012 represents 
the most recent addition 
to a line of dial fixture 
automatic rivet setting 
equipment. 

It provides greater 
speed in tubular riveting 
through simplification of 
loading and control of 
operator speed, also 
eliminates safety hazard 
in dealing with small or 
awkward parts. 


This machine is typical of a line 
of units which may now be order- 
ed job-engineered from Chicago 
Rivet & Machine Co., 9600 W. 
Jackson Blvd., Bellwood, Ill. Ro- 
tating dial fixture has 12 stations, 
is 40’ in dia. Three tubular rivets 
are fed and clinched simultane- 








Mail FREE Inform-A-Grom Card for MORE Details 





ously, and operation is continu- 
ous. The operator can stop the 
machine by a foot-switch if she 
should make an error in loading. 
The rotation rate of the dial fixture 
may be controlled from 0 to 35 
stations per minute. 

Circle Inform-A-Gram No. A3. 





Norton 60” Single Face Flat Lapping Machine. This new machine 
which is equipped with a 60" segmental type bonded abrasive lap, 
provides a superior means for lapping large parts. It is outstandingly 
efficient for lapping soft metal parts because it produces a clean, 
finished surface that is free from grit either embedded or trapped in 
pores or crevices, and because it produces this type surface in a 
minimum of time. This important advantage of producing a uniquely 


| clean surface on soft metal parts makes possible the lapping of these 


6, Mass. 
Circle Inform-A-Gram No. A4. 





FOR PRODUCT INFORMATION USE CONVENIENT INFORM-A-GRAM CARD 





to produce seal surfaces, wear surfaces, or surfaces to be subse- 
quently drilled or milled without an immediate cleansing of the parts 
after lapping to remove all traces of embedded abrasive. An addi- 
tional advantage is provided by the bonded lap, which will produce 
bright surfaces without subsequent polishing. This advantage is pro- 
nounced where soft metals must be given a bright finish. A simple 
diarrgond truing operation at infrequent intervals maintains the high 
original machine accuracy throughout lap life. Norton Co., Worcester 
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LALA 


MICRO-DRILL 


for holes 
as small as .002” 








Designed to hold small drills in 
precision collets. Absence of a 
Sliding quill guarantees extreme 





Write for Bulletin H describing sensitivity with finger-tip control. 


the Micro-Drill Press and listing 
collet sizes. Louis Levin & Son, 
Inc., 782 E. Pico Bivd., Los 
Angeles 21, California. 


A mounted Ye” capacity drill 
chuck can also be used. 











THE ONLY PILOT BEARING BUSHING WITH 
ABSOLUTE SEAL AGAINST COOLANT AND GRIT! 


PERFORMANCE FEATURES 


gens Pilot Bushing provides * Absolute seal against 
coolants, grit and dust 
Bearings can be dis- 
sembled without remov- 
ing housing 
Cartridge - type bearing 
holder provides greater 
accuracy 
of grit into the outer seal ac- * Protects against thrust 
loads as well as radial 
Tapered bearings can be 
adjusted to compensate 
for wear 
Adaptable to receive re- 
movable slip bushings 
Adaptable to receive 
keys or keyways 
* Can be furnished with 
shafts to use as pressure 
rolls 





True—absolutely true—the Jer- 


complete sealing against abra- 
sive grits and dust or other 


damaging materials entering in- 


to the roller bearing cavity. 


Amazing as it seems the entry 


tually increases the effectiveness 
of the seal. Furthermore, this 
revolutionary bushing provides 
greater bearing accuracy—bush- 
ing stability and the first long mn 
lasting, complete seal in the 
roller bearing field. 

SEND FOR CATALOG No. TP-1 








Pa CPU | 3 1C] 4) he © OF 


11106 AVON AVE ® CLEVELAND 5, OHIO 
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Improved Drill Grinder Features %” to 22” 
Capacity. The Sterling madel D drill and carbide 
grinder by McDonough Mfg. Co., 1500 Galloway St., 
Eau Claire, Wis., does not use collets or chucks. The 
drill is located against the lip being ground to as- 
sure greatest accuracy and the adjustment for drill 
size is a simple one. The clearance angle may also 
be easily adjusted as required. A built-in diamond 


f 





wheel dresser is standard equipment. Automatic 
compensation for wheel wear is another new feature. 
A further advantage is that 3 and 4 lip core drills 
may also be ground without any change in the ma- 
chine or any special fixtures. The necessity of pre- 
serving centers in core drills for grinding purposes 
is also eliminated. Full data is now available to 
our readers from the manufacturer. 
Circle Inform-A-Gram No. AS5. 

3B Millholland Automatic Boring Unit is of fixed 
center horizontal type, offers ease and economy in 
many machining operations heretofore inaccurate 
impractical, or both. Condensed specifications in- 
clude 5-10 HP; spindle speed 33-500 rpm by pick off 
gears; spindle diameter, 3”; No. 5 morse taper to 
spindle; 10” length of bar stroke. Features are stated 





as follows: body in heavily proportioned box-ribbed 
semi-steel casting; spindle reduction drive full ball 
bearing mounted with ample gear tooth design to 
give a large safety factor; final drive through helical 
gears. Feed mechanism actuated by hydraulic pump 
and fluid motor driving through reduction gearing to 
the lead screw which in turn feeds the lead nut 
mounted in ball bearings at the end of the spindle. 
Combined automatic and Alemite lubrication, auto- 
matic cycling rotary positive stop adjustable in .001” 
increments. Full data from W. K. Millholland Ma- 
chinery Co., 6402 Westfield Blvd., Indianapolis 20, 
Ind. Circle Inform-A-Gram No. Al6. 


FOR PRODUCT INFORMATION USE CONVENIENT INFORM-A-GRAM CARD 
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Permanent Magnets in “You-Try-It Kits’ are being 
marketed by Carboloy Dept. of G. E. Co., Detroit 32, 
Mich., to enable industrial planners to devise their 
own new uses for permanent magnets within their 
own plants. Carboloy; whose magnets have already 
found a wide use in such varied applications as re- 
covering tools from liquid tanks, feeding sheet metal 
into presses, holding steel plates for painting, affix- 
ing models on plant layouts, and picking metallic 
waste from conveyor lines, believe that countless 
additional uses will be found when engineers have 
magnets at their own experimental purposes. Two 





kits are available. No. 1 has 48 magnets in 8 styles, 
with up to two pounds “pull” for each unit. No. 2 
contains 18 larger magnets, in four different styles. 
These have a “pull” of from 3 to 12 pounds. Shop 
package number one sells for $10, number 2 for $15. 
Literature is available. 

Circle Inform-A-Gram No. A7. 


“Tu-Flo” is New Air Blow Gun just announced by 
Supreme Machined Products Co., Spring Lake, 
Mich., having sound and desirable engineering fea- 
tures. A positive two-stage throttling action is pro- 
vided, during 9/10ths the travel of which only a 
small volume of air is released. If the operator wants 
the full blast, he depresses the button all the way. 
He has a choice! Line pressure sealing makes the 
triggering easy and economical, leak proof because 
trigger sets against a pliant seat by airline pressure. 





A ball bearing swivel is provided to eliminate kink- 
ing hose, making possible fast and easy movement. 
Together with this swivel, a built-in hook makes the 
blow gun quick and easy to hang in any convenient 
place without danger of kinking hose jerking the 
gun off the hook. Also the gun is so reinforced that 
it can be dropped, run over by a truck, etc., without 
damage. Extensions; ¥%", %"’, and %" N.P. thread 
hose connections. 

Circle Inform-A-Gram No. A8. 


Drecirwow orealal 
COMPARATOR 
CHARTS 


Send for catalog-price list 
NO. 51-1952 


Illustrating and pricing charts for 
every make and model of optical 


comparator and projector . . . radii, 
angles, American National, Unified- 
American thread form systems, Dry- 
seal and other taper pipe threads, 
protractors, comparator scales and 
comparator accessories. 

SPECIAL CHARTS 


AND FIXTURES BUILT 
TO ORDER 


GAGE COMPANY 


BATTLE CREEK, MICHIGAN 





















ARROW 


END MILLS 


A COMPLETE LINE 


Arrow’s engineering skill 
and production experience 
gained during 36 years as 
a major supplier of preci- 
sion tooling is your assur- 
ance of custom quality, 
prompt service and supe- 
rior performance. 








Write today for details on 
Arrow’s simplified fast 
service on “Specials” 








ARROW TOOL & REAMER CO 


418-422 LIVERNOIS AVE. « DETROIT 9, MICH. 


SEE ADVERTISERS INDEX, BACK OF BOOK, FOR INFORM-A-GRAM KEY NUMBERS 
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z UNIVERSAL TOOL & 
#2 IMPERIA © corter GRINDER 





Equipped with A.C. Motors and arranged for external and 
internal grinding with automatic table movement. Accom- 
modates No. 50 National Standard and B. & S. No. 12 taper 

shanks. Coolant system for wet grinding 


and radius dressing at- 
tachment are standard 
equipment. 










Distance between centers___20’’ 
Surface of table______.5”x32”’ 
I a t__13%4"" 


4 spindle speeds, 
A RPM—2900 to 5800 


Net weight__._________1,050 Ibs 








ATTRACTIVE DELIVERY 








Illustrated Quotation will be sent upon request 


PARKER MACHINE COMPANY, INC. 


158 PIONEER STREET * BROOKLYN 31, N. Y 
TEL. TRiangle 5-2103 & 2157 








HOW TO install the statistical 
method of quality control. . . 


to reduce costs and 
improve product quality 


The statistical method of quality control will enable 
you to secure the best possible quality assurance 
from a given inspection cost. This book explains 
fully the use of this production-line technique in 
reducing the cost of spoilage and rework. 


Just Out! 


STATISTICAL QUALITY CONTROL — 2nd Ed. 


With this industrial tool you can secure top-notch coordi- 
Si Po language nation of design, production, personnel, and inspection. 
yen — This book shows you how to set up an expert system of 
quality control in your plant with immediate, practical 





e results. Its presentation is geared to manufacturing men 
Explicit who have no previous knowledge of statistics or the math- 
“how-to-do-it” ematics of probability. It is for the engineer in industry, 
directions 


the production and inspection executives, and management 
~ men. Concentrating on techniques which have proved to 


46 actual be the most broadly useful and most readily understood 
case-histories and applied, the book demonstrates the value of the con- 
e trol chart in dealing with quality problems in mass pro- 


duction. The book shows how statistical quality control 
can be applied to any number of departments simultane- 
ously, and indicates through the illustrated examples, some- 
thing of the wide variety of industries in which it may be 


no special 
knowledge of 
statistics or 





mathematics applied. By Eugene L. Grant, Prof of Economics of 
required Engineering, Stanford University, Second Edition, 557 pp., 
e 94 illus., 19 tables, $6.50. 


HUEBNER PUBLICATIONS, Inc., 1975 Lee Road, Cleveland 18, Ohio 
Gentlemen: Please send me at once: 


(1) copies of Statistical Quality Control by Grant @$6.50* per copy 

















ship postpaid. 

en Remittance enclosed, 

Purchase order 
ID niccctctnevitntaniisatnitinizenaee y ’ 

Cc.O.D. I will pay 
UD > eeseecsnicees C.0.D. charges. 

*Ohio Customers 
[a —  —— Add 3% Sales Tax. 
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“IBH” Type Solid Car- 
bide Inserted Blade Face 
Milling Cutter has only 3 
parts; blade, wedge, and 
screw to be assembled 
with the steel body. The 
threads are in the wedge 
and not in the body so 
that in the event of acci- 
dent, no damage is suffer- 
ed by the body which can 
be quickly refitted Stand- 
ards and specials. Super 
Tool Co., 21650 Hoover 
Rd., Detroit 13, Mich. 
Inform-A-Gram No. AQ. 





Staggered Tooth Index- 
able Solid Carbide Blade 
side milling cutters have 
been added to their Futur- 
mill line by Detroit Milling 
Cutter Co., 28625 Grand 
River Ave., Farmington, 
Mich. Blades have ¥%" 
radius ground on each 
corner and when dull are 
simply indexed to one of 
the eight possible posi- 
tions. Size maintained with 
in .001” in all blade posi- 
tions. Maker has all data. 
Inform-A-Gram No. Alo. 


This Morton Draw-Cut Shaper is saanaaie design- 

ed for machining the rectangular tapered openings 
in forged or cast steel breech rings from 76 to 155 mm 
sizes. It has all the advantages of the regular Mor- 
ton line on which literature is available. The ram 
is reciprocated hydraulically and has adequate ca- 
pacity for taking heavy cuts at maximum feeds. 
An arbor within the ram provides rotary incremental 
feeds to the slotter bar which is made in sizes from 
3” to 4%" diameter, depending on the rough open- 
ing size. A special cradle type fixture is provided 
having both horizontal and vertical incremental 
feeds and power traverse. The breech ring is center- 
ed in a spool type chucking ring which when placed 








in the fixture can be rotated through 180°. The fix- 
ture is also provided with an eccentric operated 
mechanism which tilts it to the correct angle for 
establishing the proper taper for the non-parallel 
surfaces. Through the combination of rotative feeds 
to the slotter bar and with vertical and horizontal 
feeds of the fixture, also the ability to index the fix- 
ture through 180°, the breech ring can be completely 
rough machined in the inside of rectangular opening 
without removal from fixture. Morton Mfg. Co., 
Broadway and Hoyt, Muskegon Heights, Mich. 
Circle Inform-A-Gram No. All. 


FOR PRODUCT INFORMATION USE CONVENIENT INFORM-A-GRAM CARD 
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This Turchan Vertical Slide Hydraulic Duplicating 
Attachment applied to a Niles 42/50" sidehead 
lathe is new development of particular interest to 
manufacturers of jet engine parts. The combination 
greatly increases the machine's contouring capacity. 
Hydraulically powered vertical slide gives infinitely 
variable feed rates plus rapid travel. Cutting tool 
is moved to produce the desired shapes on the work 
by means of the cylinder controlled by the contour 





follower valve in contact with template. Micrometer 
adjustments permit accurate positioning of contour 
on workpiece. The 4-way turret tool block allows 
rough and finish cuts to be taken without altering 
adjustment of the follower, and grooving tools may 
be used in conjunction with the vertical slide; depth 
of cut being controlled by adjustable slide stops. 
Turchan Follower Machine Co., 8259 Livernois, 
Detroit 4, Mich. 

Circle Inform-A-Gram No. Al2. 

New Model Wet-Blaster has just been added to 
the line of American Wheelabrator and Equipment 
Corp., 1183 S. Brykit St., Mishawaka, Ind. Known 
as the model 64 Liquamatte, it is intended for all 
precision finishing and cleaning operations involv- 
ing large and heavy pieces. Typical applications 
include manufacture and maintenance of dies, glass, 
plastic and rubber molds; reconditioning plant en- 
gines, oil burners, etc.; surfacing tools such as long 
broaches, blending different types of finishes on 
aluminum; removing heat-treat scale and deburring. 





The machine will handle loads to 3500 lbs., has two 
49 x 36 inch counterbalanced doors and a 6’ acces- 
sory tank to receive parts from blast chamber for 
rinsing. Many excellent design features make for 
speedy and accurate work. Among these are push- 
button control; automatic slurry agitation, recircula- 
tion and removal; plus cool interior lighting. 
Circle Inform-A-Gram No. Al3. 




















BUSHINGS INC. 


31780 GROESBECK HIGHWAY 
FRASER, MICHIGAN 





SLITTING and 
SLOTTING SAWS 


from your local dealer 


CLEVELAND 13, OHIO 
COMMAND OUR UNPARALLELED EXPERIENCE IN CIRCULAR SAWING 





SEE ADVERTISERS INDEX. BACK OF BOOK, FOR INFORM-A-GRAM KEY NUMBERS 
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Speedup eens rss: 

























SCREWLESS 
DRILL PRESS VISE 


& ™ 
Straight through | 
drilling with ex- 
tra wide clear- 
\ ance. 
' Hardened and 
ground bars 
and locking 
/ 2 mechanism. 


WITH THE ttf; 
HEINRICH 4, wana parse 198 
Positive locking 


. by light press on 
\ lever. 


Instantaneous 
. setting by sim- 
\ ple push on 








Large loading and 
unloading capac- 
ity. 
Built-in, recessed 
porallels level 
work. 


(Right) 
Grip-Master 

used as base 
structure to speed up 
and improve accuracy 
on o difficult drilling 
operation. 


Cast bosses in 
stationary jaw 
for easy jig at- 
tachment. 


NATIONAL MACHINE TOOL CO. 
DEPT. 133-A 
RACINE, WISCONSIN 


Ask your dealer 
for demenstration 


or write fer 
details. 





AMAZING! the Time and Money Saved 


a ee WHITEPRINT 
OUTFITS 





is ) ~ Make Exact Duplicates in as little 

r | | as One Minute at less than 2c sq. ft. 
7h | Inexpensive and simplest of all print 
ial | making equipment! Thousands in daily 


use. Enables anyone to make accurate, 

7} positive whiteprints from translucent 
originals. Saves up to 80% of commercial 

i. blueprint costs—quickly pays for itself! 

L, > Makes photocopies, too. Just plug in. 

ae han, Uses diazo (moist or ammonia dry) 

‘ process. Complete portable Spee-Dee 

outfits in 12” x 18”, 18" x 24” and 

24” x 36” models. Prices start at $55.00. 

Also a full line of 42” width capacity 

volume production whiteprinters at 

moderate prices. 


'a:Saea:ap-"am Send today for Free 
Spee-Dee Brochure 


PEcK & HARVEY 


Mfrs. of Whiteprint, Blueprint & Photocopy Equipment 
5642 NORTH WESTERN AVE., CHICAGO 45, ILLINOIS 
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This New Solenoid Pilot 
Valve by Valvair Corp., 
952 Beardsley Ave., Ak- 
ron 11, Ohio, measures 3” 
in height, handles air, 
vacuum, oil, water, and 
inert gases. Body and 
cover high tensile zinc 
base alloy. Coil adapt- 
able to continuous or in- 
es termittent service, is cool- 
J ed by valve fluid or air 

but is completely sealed. 
2-way and 3-way either 
normally open or closed. 
Inform-A-Gram No. Al4. 





DG, 


Direct Squareness/Par- 
allelism Reading is given 
by this new ‘Projection 
Angle Dekkor’’ by Engis 
Equipment Co., 431 S. 
Dearborn St., Chicago 5, 
Ill, Instant checking of 
such jobs as squareness 
of holes to reference sur- 
faces, parallelism of two 
or more bores or planes, 
etc., on production basis. 
A number of surfaces may 
be inspected simultane- 
ously. 


Inform-A-Gram No. Al15. 





Pam —~ 


New Bench Type Arbor 
Press developed by Man- 
zel, 315 Babcock St., Buffa- 
lo 10, N. Y., has 10 ton 
capacity and wide use 
range in tool room, labo- 
ratory, or machinery over- 
haul department. Straight- 
ening, material testing, 
bending, bushing, or bear- 
ing removal and replace- 
ment, etc. Vee blocks and 
bearing plate standard. 
Inform-A-Gram No. Al6. 

This New 12 Lb. Zinc Machine has been added to 
the range of die casting machines of the A B C 
Die Casting Machine Company, 339-41 West 112th 
Place, Chicago 28, Ill. Some of its outstanding fea- 
tures are an electronically controlled panel; 10 x 10 
x 2% inches die blocks; four tie bars and semi auto- 
matic cycling with adjustable timing dwell on open- 








ing and closing of the toggle. This machine is air 
operated and is capable of free cycling in excess of 
1000 shots per hour. Circle Inform-A-Gram No. Al7. 


FOR PRODUCT INFORMATION USE CONVENIENT INFORM-A-GRAM CARD 
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Landis Plain Grinder for Large Diameter Work. 
A new line of plain grinders for large diameter 
work has been developed by the Landis Tool Co., 
Waynesboro, Pa. Identified as the CHW plain 
grinder, it is available in 30”, 36’, and 48” diameter 
swings. Lengths between centers are 48”, 72, 96", 
and 120". Parts such as turbo-jet engine rotors, 
track carriers, large diameter motor armatures, water 
valves, etc., may readily be handled. A 10 or 15 
HP motor is used to drive the 30’’ diameter grinding 
wheel. Selection of the size drive motor depends on 
the type job to be ground. Variable speed head- 
stock drive is standard, but constant speed is avail- 
able. The slide under the wheelhead is a double type 


SAUDIS Tee, 





to allow for the large amount of base movement re- 
quired on machines of this type. This slide is manu- 
ally positioned, but can be supplied with power op- 
eration. Both slide and work carriage ways are 
pressure lubricated with filtered oil from a separate 
reservoir. Carriage ways have increased spacing to 
provide stability necessary. The hydraulic table 
traverse is adjustable to any desired speed between 
3 and 130 inches per minute. The swivel table may 
be adjusted to grind tapered work. The wheel spin- 
dle runs in Landis Microsphere bearings. These 
bearings have a spherical outer form, are babbit 
lined, one piece steel bearings which may be quick- 
ly and easily adjusted for clearance. They operate 
with extremely small clearance between spindle and 
bearing, giving an accurate response to wheel feed 
changes as well as a quick, positive, spark-out. Eye 
level wheel feed, a Landis feature, is used for the 
adjustment of wheel head position. This enables 
the operator to watch the grinding clearance from 
the same position from which he adjusts the wheel. 
Eliminated are all extra movements which increase 
fatigue and slow set-up. 


Circle Inform-A-Gram No. Al18. 


New Prestalloy Profile 
Diamond Dressers. Manu- 
facturer of this new line 
is Diamond Products, Inc., 
326 Prospect St., Elyria, 
Ohio. Every type and size 
of grinding wheel in use 
today can be dressed with 
these tools, which may be 
used either horizontally or 
vertically. Application is 
for straight, form, and pro- 
file dressing on centerless, 
cylindrical surface and in- 
tegral grinders. No setting 
needed. 

Inform-A-Gram No. A19. 
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FOSTER precision 


HEIGHT GAGES 
8” to 48” 


Delivery from stock 














EXTREMELY ACCURATE 
WELL BALANCED 

HEAVY BASE AND BEAM 
GREATER STABILITY 
CLEAR-CUT 1/1000” 
GRADUATIONS 
HARDENED CHROME OR 
STAINLESS STEEL 

IN BEAUTIFUL WOODEN CASE 
also FOSTER 


6” to 48” ; 
Precision Vernier 


CALIPERS 
FOSTER SUPPLIES CO. 


5252 N. BROADWAY CHICAGO 40, ILL, 














Deburring with NOBUR fool 


on drill press reduces P 
production costs ...speeds | 
deliveries! 





MEMO a 
0: Planning DG” 
0 holga’ 
Note: 75% 4: avg ee 
tume on On.74 
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1 |\TURRET| BORE $ FACE PER PRINT Su“ 
Z | MILL| STRADOLE MiLL PER PRINT | 3 
3B |\Dklt IO HOLE S LINE DRILL 6 
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For further information, write or wire today 


NOBUR MANUFACTURING COMPANY 


7i7 NORTH VICTORY BtvD ° BURBANK, CALIFORNIA 


SEE ADVERTISERS INDEX, BACK OF BOOK, FOR INFORM-A-GRAM KEY NUMBERS 
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The study of three 
dimensional objects 
requires stereoscopic 
vision, large depth of 
focus, high resolution 
of fine details, as well 
as large size of field. 
These fundamental 
features are all com- 
bined in the Binocular 
Microscope. The ob- 
ject is seen right side 
up in both directions. 
SOME OF THE MANY USES 
Balls and ball races for pits and flats, edges 
of razor blades and surgical knives, radio tube 
parts, watchparts, jewels; tools of all kinds; 
and control of surface finish in grinding and 
lapping operations. 


WRITE FOR ILLUSTRATED FOLDER 


GEORGE SCHERR CO0., Inc. 











COMPLETE LINE OF PRECISION INSTRUMENTS 














Surface Plates 
A Angle Plates 
=& Parallels 


Straight Edges 





Warp-free 
Rust-free 
Bump-free 
Extra Hard 
Super-smooth 





ACCURACY 
TO .00005 





Write for literature, FREE TRIAL 


RAH GRANITE SURFACE PLATE CO. 


638 N. Western Av. Dayton 7, Ohio 
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Portable Pocket Hardness 
Tester, low-cost and new 
has been designed by Pa- 
cific Transducer Corp., 
11921 W. Pico Blvd., Los 
Angeles 64 for metals 
hardness testing from 25- 
65 Rockwell C. Portability 
and direct reading com- 
bined make the unit par- 
ticularly fast in operation. 
Indentation diameter of a 
tungsten carbide ball is 
measured by a reticulated 
microscope, reading ac- 
curate to + 1% points 
"C"". Field, plant, and 
sales engineers. 
Inform-A-Gram No. A20. 

This New Nilco Dial Gage has been designed to 
check pitch diameters of gears and splines or any 
other over-all measurement. Because of rotary cam 
principle there is no lost motion between gaging 
anvil and indicator. Floating rolls—inset—simulate 





standard over-roll measurements with the rolls as 
gaging points. This free-floating feature results in 
true pitch diameter reading. The anvils are also 
removable and interchangeable, to allow checking 
for wear or for replacement by larger or smaller 
rolls as needed. The gage may be used at the ma- 
chine or in inspection, is equipped with a .0001” 
indicator, gives instant accurate reading whether 
or not the operator is particularly skilled. 

Circle Inform-A-Gram No. A21. 

This Quick Acting Fixture Clamp is ideally suited 
to all drilling, milling, riveting and assembly fix- 
tures. Full open position gives unobstructed vertical 
clearance for work entry and removal, and design 
gives great gripping pow- 
er and non-flex character- 
istics. Clamping and ad- 
justment are combined in 
one operation. Another 
feature of the clamp is the 
unique screw operation, 
which, together with the 
vibration absorbing spring 
bearing trunnion assures a 
firm steady grip in rivet- 
ing or other abusive fix- 
ture operations. Centinela 
Industrial Supply Co., 
11930 Inglewood Ave., 
Hawthorne, Calif., for all 
data. 

Inform-A-Gram No. A22. 
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New Holder and Interchangeable Steel Number 
and Letter Sets promise increased marking versatili- 
ty, have recently been introduced by Parker Stamp 
Works, Inc., Franklin Ave., Hartford, Conn. Flexi- 
bility is assured since hand or press stamps for any 
job and material can be set in seconds. Each set 
includes a variety of standard size letters carefully 
selected to provide maximum utility. An _ inter- 





changeable threaded shank is provided with each 
set, allowing instant changes from hand to press 
stamps. Painstakingly made by craftsmen with 
years of experience, sets are available in a number 
of different sizes with varying combinations of letters, 
numbers, or letters and numbers. Each comes with 
durable hardwood case to facilitate easy, safe stor- 
age. Full information from maker. 


Circle Inform-A-Gram No. A23. 
This New Optical Magnifying Device, called the 


“Inspectoscope”’, is designed for the inspection of 
tools, gauges, and other mass-produced components 
and is introduced to the American market by Inter- 
national Standard Trading Corp., 22 Thames St., 
N. Y. It may also be used in the projection of 35mm 
film, 2° x 2" slides and micro-slides. Overall di- 
mensions are 19¥2"" x 942" x 8”, weight approxi- 
mately 20 lb., wrinkle enamel finish. Objective lens 
is a 3" focal length, hard-coated anastigmat £3 which 
provides magnification up to 50x. The instrument 





has a rotating head for the vertical and horizontal 
projection of film, and is equipped with a 200/240 
volt AC transformer. Although the unit has a field 
one-half inch in diameter, work up to 1 inch can be 
accommodated. The magnifier may be employed in 
toolroom and machine shop with excellent results. 
Tool setters using the device can set up on “‘first-off"’ 
components with complete confidence. They can 
check cutting tools for angles, radii, rake, clearance, 


etc., against the component drawing before use. 
Circle Inform-A-Gram No. A24. 
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Drill Hardened Steels 
without Annealing — 





USE 
The New 
IMPROVED 


“HARDSTEEL” 
DRILL 


With the new, improved “HARDSTEEL” Drill, you can 
do accurate, smooth drilling, countersinking, counter- 
boring and reaming in steels hardened by any process 
without first annealing the work. And they work with 
equal ease on work-hardening steels and high carbon— 
high chrome steels of any degree of hardness. 

“HARDSTEEL” Drills fit standard drill presses. They 
save time and reduce rejects. They permit engineering 
changes requiring additional drilling after hardening. And 
parts drilled after hardening always match at assembly. 


Write for a copy of the “HARDSTEEL” Operators 
Manual showing how “HARDSTEEL” drills are cutting 


costs in thousands of plants, 


You Harden It—We'll Drill It 
With “HARDSTEEL” 


BLACK DRILL COMPANY, INC. 


1368 East 222nd St.* Cleveland 17, Ohio 


nn eee 





Also makers of — 
BLACK DRILLING 
UNITS — AUTOMATIC, 
SELF-CONTAINED — 
FOR COST-CUTTING 
PRODUCTION ON 
ALL MATERIALS 






















_ gage slots, 


and dozens of 
other uses with 


HORBERG 
precision taper 





Pin Gages 


SAVE TIME AND MATERIALS 


Oil-hardened tool steel tapered pin 
gages accurate to + 0.0001” — 0.0000” 
insure dependable sizing and location 
of holes and slots for machinists, set- 
up men, tool and die men, inspectors, 
all who need precise hole measurement. 


CONCENTRIC TAPER on lower half of 
each gage fits holes 0.0012” smaller 


than standard letter, fraction, and 
number size drill holes. Makes inser- 
tion easier. Permits gaging of odd-size 
holes and slots. 

ALL GAGES are 1’ inches long. Sets 
contain a pair of each size in a plas- 
tic case with 4-place decimal equiva- 
lents of each size plainly marked. 


ALL ITEMS STOCKED FOR IMMEDIATE DELIVERY 


THE YSaclety GAGE COMPANY 


Quontity 29 STAPLES ST., 


Letter sets @ $45. 

52 goges (A-Z) 

Fraction Sets @ $50. compony 
in Xi" steps) 

a ae eddress 


Number Sets @ $90. 
120 gages (1 to 60) 
Single goges @ $ 1. 
Stand alone @$10. title 


! 
1 
I 
I 
60 gages (%4" to 44" 
| 
| 
! 
| 
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BRIDGEPORT, CONN. 


Please Rush checked items ond literature to 
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directly on any size jot 


Accuracy guaranteed by individual calibra- 
tion of each instrument. Direct dial readings 

- no conversion charts or calculations. 
Available in Rockwell “A”, “B’’, “C’’, “15N” 
and Brinell Scales. Tests any size, shape, 
type metal, on-the-job. 


\ a 
, oS Mae tec 
portable metal hardness testers | 


-NEWAGE INTERNATIONAL, INC. 
‘235 BAST 42nd STREET, NEW YORK 17, N.Y. | 
; IN CANADA: NEWAGE (CANADA) LIMITED, "74 bay STREET, TORONTO, ONTARIO 
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CHALLENGE 
Surface Plate Equipment 


MADE OF HIGH-GRADE 
SEMI-STEEL — HEAT 


a : TREATED AND 
PRECISION GROUND 
TRAIGHT EDGES — For scraping planer 


| and lathe bed ways .. . parallel straight 
edges for inspection of alignment and 
bearing surfaces of machine tools. 











RIGHT ANGLE IRONS — May be placed 
in almost any position with work clamped 
to face for measuring . . . Also used as 
height blocks. 


ANGLE PLATES — Made in 22 sizes from 
23%, x 4%, x 43%, up to 24x 24x 24 for clamp- 
ing and holding work. 


V-BLOCKS — Feature ribbed sides, light 


i weight and a V accuracy of .0005 inch... 
for supporting shafts for drilling, checking, etc. 
BOX PARALLELS — Complete range of sizes 
for every use . . . Accurate to .0005 inch. 
Send for complete information 
mor THE CHALLENGE MACHINERY COMPANY 


ee Office, Factories and Show Room: 
4 Grand Haven, Michigan 
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TOOLING and PRODUCTION 


The New Model C-30 
Flexopress. This machine 
has just been developed 
by Precision Welder and 
Flexopress Corp., 138 E. 
McMicken Ave., Cincin- 
nati 10, Ohio. The many 
new features include in- 
tegrally built feed rolls; 
alloy ram and connecting 
link weighing approxi- 
mately 35% usual; ball 
bearing ram slide; and 
speeds from 110 to 450 
strokes per minute. 
Inform-A-Gram No. A25. 

Improved Yardlift “20” 
Fork Truck announced. 
Clark Equipment Co., Ind. 
Truck Div., Battle Creek, 
Mich., recently announced 
this 2000 lb. capacity mod- 
el which has twin double- 
acting tilt cylinders for 
smooth tilt action and up- 
right stability. Other fea- 
tures now incorporated in- 
clude centralized instru- 
ment panel, new quick- 
change clutch, and Elliott- 
type steering axle. 


Inform-A-Gram No. A26. 


CMC Rapid Traverse Pattern Crank Shapers high- 
light improved and simplified construction. Capaci- 
ties of the machines comprising this line range from 
18” to 36” stroke. A single lever controls the feed 
and rapid power traverse engagement and direction 
of table movement, horizontally and vertically. Pow- 
er down feed to the head is regularly furnished on 
these machines. Some of the other features are: 
built-in transmission with heat-treated, precision 
shaved alloy steel gears with 8 speeds to the ram; 
Timken roller bearings in transmission and drive 
pulley; constant reading stroke indicator and feed 








dials; automatic lubrication to transmission and 
feed; rapid power traverse of table, horizontally 100 
inches per minute and vertically 50 inches per 
minute if the latter is ordered. Extra ruggedness 
results from the incorporation of double bullgear con- 
struction, providing long life to the drive, and 
through the bullgear bearing being cast integrally 
with the column. Pitnam Ind. Products Co., 608 Fifth 
Ave., New York 20, N. Y. 

Circle Inform-A-Gram No. A27. 
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This New Compact 
Bench Mill by Rotex Punch 
Co., 4726 E. 12th St., Oak- 
land, Calif., has enough 
rigidity and sturdiness to 
mill work requiring a 12” 
in length, 9" vertical and 
5" traverse travel on its 
5" x 20” table surface. 
Large diameter spindle 
with No. 10 B&S or No. 
4 Morse taper operating 
at 15 separate forward or 
backward speeds, 3 speed 
work power feed. 
Inform-A-Gram No. A28. 

Ex-Cell-O Vertical Precision Contouring Machine 
for Production Work, Style 426-A, was designed to 
machine quickly and accurately such large round 
parts as jet engine compressor wheels. It performs 
such operations as precision contouring, boring, fac- 
ing, turning, grooving, and rabbeting. Simple con- 
trols and automatic functions make it possible for an 
unskilled operator to turn out accurate production 
work. A tracer carried on the horizontal member of 
the right hand compound slide controls both vertical 
and horizontal movements in contouring operations. 








Both vertical and horizontal members of the contour- 
ing slide are operated by ground lead screws driven 
by adjustable variable speed motors. Electronic 
control keeps adjusted feed per revolution constant 
regardless of contour or table speed variations. 
Seven different automatic cycles are possible with 
the left-hand compound slide. Normal machine 
cycle includes operation of both compound slides in 
sequence, either one first. Ex-Cell-O Corp., 1200 
Oakman Blvd., Detroit 32, Mich., has all data. 
Circle Inform-A-Gram No. A239. 


This Sheet Metal Saw 
is new and improved 
heavier model with all 
cast frame by Brett-Marr 
Mig. Co., Hopkins, Minn. 
Added weight assures ut- 
most in stability and ac- 
curacy and reduces vibra- 
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STANDARDIZED 
UNIVERSAL 
INDEX PLUNGERS 


save time, save money 


Save the time and expense of 
designing and machining special 
plungers for multi-station tools 
with Universal Index Plungers. 
They greatly simplify jig and fix- 
ture manufacture because plunger 
body and bushing have same 
diameter—all holes can be bored 
with same tool, often in same 
setting. Soft pin knob, hardened 
and ground locating bushing, 
plunger and plunger bushing. 
Straight and Taper Plungers in 
standard sizes, complete, ready for 
installation at approximately % 
the cost of specially made plungers. 





COMPANY 
FRANKENMUTH 8, 
MICHIGAN 

















FLATS, HEXAGONS, 


SQUARES, 


100 YEARS OF SERVICE. ROUNDS, 


WHEELOCK, 


“M TEMPER ALLOY STEEL 


QTmaximum machinability and 

minimum heat-treat distortion. It 
has great toughness at high degrees 
of hardness and long-wearing prop- 
erties for lowest unit cost. For com- 


plete information on HY-TEN 
alloy steels, write for FREE 
DATA BOOK. 


OCTAGONS BILLETS AND FORGINGS FOR PRODUCTION, 


TOOL & DIE MEN SPECIFY 


SINJWIYINDIY JONVNIINIVW ONY WOON 1001 








L OVE ‘}OY Warehouse Serrice 


& COMPANY, INC. * 


CAMBRIDGE CLEVELAND CHICACLO 


| . 

| HILLSIDE NW J DETROIT RUFFALO 
| CINCINNATI 

| 


and AISI 
| 135 Sidney St., Cambridge 39, Mass. 
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tion to minimum. It will 
cut 50 to 70 stacked galva- 
nized sheets at speeds to 
15" per min. Quickly ad- 
justable blade speeds from 
125 FPM—2200 FPM for 
wide work range. 

Circle No. A30. 
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gLOAT THAT sTtEEt-*’ 
and save TIME, MONEY and MANPOWER 














Left—12” Sheet 
Floaters used on 
rectangular sheets. 













| pIMMEDIATE 
DELIVERY 





* 
LARGEST ASSORTMENT 
rte a OF SIZES AND TYPES 
oater used to 
separate blanks. IN THE INDUSTRY. 
ASSURED QUALITY 
and SERVICE. 











-Verson- SHEET FLOATERS 


separate stacked steel sheets or blanks in a manner 
that makes it easy for operators to grasp the top 
piece and feed it into a machine. No special tools, 
electricity or air required. Write for data sheet 
giving full details and prices. 


Designing Costs. 
VERSON ALLSTEEL PRESS CO. 


9335 SO. KENWOOD AVE. SO. LAMAR AT LEDBETTER DR. 


CHICAGO 19, ILLINOIS DALLAS 15, TEXAS | Wipe m ul C H I n E WwW 0 R K 5 








WUE TOON 


For our Catalog showing ovr @ 
complete line and including full size * 
templates of each Fixture Clamp @@e 
and Component ... Save Tool and 






2425 Wolcott St., Detroit 20, Mich 


THERE'S A VERSON PRESS FOR EVERY JOB FROM 15 TONS UP | 








_onty This Wecute Wlan MAGNETIC BASE 


Gives You These 












ROSA 1212” oveERHANG SINGLE 


SPINDLE - FLOOR TYPE - DRILLING MACHINES 








Size No.2 No.2A No.3 | ° ° 
Ee ee ae ae | Practical Working Advantages 
Capacity in Mild Steel 1” 134” 1%” | 
Spindle Feed ........ Sensitive Power 
Diameter of Column . 7” 854” 9” 
MP. of Meer ....... 1.5 3 4.5 
Net Weight, Ibs. .... 1,625 2,200 


2,425 
t 


No. 2 and No. 2A _ have 
infinitely variable spindle 
speeds, No. 3 has 6 speeds, 
all gears in head are hard- 
ened and ground, sliding 
head, planed base plate, table 
bracket swings around col- 


fURNISHED WITH TWO 
S2A55 POSTS FOR mORE 
POSITIONS & SETUPS 


umn for clamping tall work 


HEAVY ENOUGH TO SUPPORT 
OVERMANG OF ATTACHED 
O1AL INDICATOR ON 
MON-MAGNETIC SURFACES 


on base, motorized coolant 
pump, built-in work light. 








MAIL THIS COUPON and find out how this $9.75 
du Mont Magnetic Base for dial indicators saves you ten 
bucks worth of time almost every time you use it” 








IMMEDIATE DELIVERY 


FULL DETAILS WILL BE SENT 
UPON REQUEST 





The du MONT CORPORATION 
Greenfield, Mass. 


Please mail me Folder TP describing multiple uses for Minute Man 
® Magnetic Base. 


PARKER MACHINE COMPANY, INC. UI icc ceccennssenenssasoconbhinssrenbenetnsiactipin nsasesesensnsnensnsssenencesestensnenensresesnenessenenene 


AI iacinincistiniseniccapsncientninasoenscinnstintininon cate ceibejpiancapaaiantionapttmmniminminstensinattiaaantttttl 
Ze 158 PIONEER STREET * BROOKLYN 31, N. Y. 








Aan 
Lila. TEL. TRiangle 5-2103 & 2157 Address ....... 
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72 ABRASIVE | Se A 
WHEELS & POINTS WHEELS & POINTS 


BRAND NEW PERFECT FIRST BRAND NEW PERFECT FIRST 
QUALITY MOUNTED ON QUALITY MOUNTED ON 
Yq'' STEEL MANDRELS V,'' STEEL MANDRELS 


SAVE UP TO 
$25.00 


Postpaid 


72 PIECE ASSORTMENT 
ON 1%" MANDREL 144 PIECE ASSORTMENT 


12 POPULAR SIZES & SHAPES—6 EACH | ON ¥%" MANDREL 
16 MOST USEFUL SIZES — 9 EACH 


Here’s What You Get—List Value $93.60 
[ | Our Price $28.50—You Save $65.10 
List 


Style Style Style Quantity 
Dia. Depth Dia. Depth Dis. Depth | Wy 208 "| ; = to + 4 Hv 
14" x%" 5b. 4M x%y" 9 AW Kx" | W-201 : 20 B-lll 9 @ 75¢ 
BB” xh" \. 1” xh" 10. A-41 %" x %” W-200 56 . . B-101 9 @ 80¢ 
m4” xh" ° m4” x” Il.) «=A-111 oy” x 44”) =| W-185 ‘ . 
5a” x 34” - A-61 34” x 3" 12. A-24 %4"%x%4" | W-203 





Make no mistake. Do not let the unheard of low price mislead points for years with excellent results. Our assortment includes 
you. This is NOT “surplus” goods, inferior merchandise or sec- the most popular sizes and types. However, we can supply ANY 
onds. Every one of the Wheels and Points is brand new, first ASSORTMENT you want. List the types and sizes and we will fill 
quality and perfect. The type of mounting. quality of steel man- your order at no extra cost. 

drels, grade of abrasive materials are identical to the finest on the 
market. Only because of our buying power, low overhead and 


small margin is such a sensational bargain possible. 
Drop us a line on your stationery, SEND NO MONEY. We will 
IDEAL FOR ALL INDUSTRIAL PURPOSES ship any assortment to any rated concern in America on approval. 
Plants all over the U. S. have been using Schupack wheels and We invite you to make any comparison you like. 


10 DAY FREE INSPECTION OFFER 





SHOP BY MAIL AT —1001 TOOL BARGAINS— - , GUARANTEE 

: JPACK : ter 10 days you are not fully convin th 
on Soe I Send for this big Illustrated Bargain Cata- this te the pe wheel and oamee > anak a 
log of necessities for factories, garages, % Industry, return the set at no cost or obligation 
home workshops and hobbyists. Abrasives 3 on your part. 
of all types, grinding wheels, mounted RS RY 
stones, sanding discs, circular saws, rotary EACH ASSORTMENT COMPLETE IN HANDY, STURDY 


ae : CONTAINER AT NO EXTRA COST. SATISFACTION 
cutters, miniature cutters, power drills, GUARANTEED! 


chisels, scrapers, and hundreds of others. 

5 Nationally pied OP fishing tackle. ao SCHUPACK SUPPLY Co. 
oman for your copy today. 7331 Cottage Grove Ave. 
SCHUPACK SUPPLY CO. _ Dept. TD-16 

7331 Cottage Grove Ave. © ° Dept. TD-16 © Chicago 19, Ill. Chicago 19, Illinois 
































FOR PRODUCT INFORMATION USE CONVENIENT INFORM-A-GRAM CARD 
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oe 
eS Extraordinary production 
records with a wide range of 
feeds and speeds are not 
a unusual on machines equipped 
ee | r i with Benco Pushers or Feed 
~ Fingers. Benco Pushers 
are engineered and built to 
provide efficient, dependable 
feeding and the elimination 
of stock scoring. Continued 
dependable performance at 
lower production costs 
with resultant savings of 
time and money may 
depend on the proper 
selection of pushers 
and feed fingers...choose 
Benco and you'll 
choose the finest. 
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GET DUMORI 


Motor manufacturer doubled 
output on armature shaft drill- 
ing. Decreased drill breakage 
25 times. 


Unusual setup drills bronze 
nozzle holders. Labor costs 
slashed $75 on first run of 
5273 pieces. 


Sound equipment manufacturer 
cashed in on big savings. Cut 
drill breakage to the bone. 


Self-Contained Air 


No cumbersome air lines to hook up. Simply plug 
into electrical outlet. Built-in rotary air compressor 
advances drill at required speed and feed for new 
resistance drilling. 


New Resistance Drilling 


Provides completely automatic operation. Self-com- 
pensating control of drill by combined action of 
Air Feed Pressure Regulator and built-in return 
spring allows material being drilled to govern rate 
of drill feed and speed. 


Adjustable Stroke Control 

Select depth of stroke by adjustable stop nuts. Al- 
lows measured depth drilling from 4” to 1%”. 
Can be controlled to .004” preciseness. 


Air Feed Pressure Regulator 


Permits adjustment of pressure up to 15 P.S.I. 
Allows for variation in drill size. This simple con- 
trol governs rate of drill advancement in work. 


Automatic Chip Clearance 


Depth Staging feature provides retraction of drill 
at proper intervals for chip clearance. Prevents drill 
breakthrough, practically eliminates costly drill 
breakage. 


Maximum Drilling Production 


Automatic operation of drill allows free use of 
operator's hands. Fast, one-time setup makes this 
machine ideal for simultaneous operations. 


st reducing benefits 


ITH the Dumore automatic drill 

head, you can say goodbye to ex- 
cessive drill breakage, down time and 
scrap loss on small diameter, deep hole 
drilling. And just as important, you in- 
crease drilling capacity. 

Get all the information about this revo- 
lutionary tool. Ask for demonstration. See 
how it eliminates operator guesswork and 
provides completely automatic control, 
flexibility of setup, big cost reductions at 
desirably low cost. 

Call your distributor today, or write for 
bulletin. 


1313 Seventeenth St. © Racine, Wisconsin 





